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TITLE 6—AGRICULTURAL CREDIT 

Chapter IV—Production and Market¬ 
ing Administration and Commodity 
Credit Corporation, Department of 
Agriculture 

Subchapter C—Loans, Purchases, and Other 
Operations 

[1953 C. C. C. Grain Price Support Bulletin 
1, Supp. 1, Amdt. 4, Grain Sorghums] 

Part 601— Grain and Related 
Commodities 

Subpart —1953 -Crop Grain Sorghums 
Loan and Purchase Agreement Pro¬ 
gram 

support rates 

The regulations issued by the Com¬ 
modity Credit Corporation and the Pro¬ 
duction and Marketing Administration 
published in 18 P. R. 1969, 4787, 4990 
and 5725, and containing the specific 
requirements for the 1953-Crop Grain 
Sorghums Price Support Program are 
hereby amended as follows: 

Section 601.133 (c) (1) is amended by 
increasing the basic county support rate 
for Lea County, New Mexico from $2.32 
to $2.33 per 100 pounds. 

(Sec. 4. 62 Stat. 1070 as amended, 15 U. S. C. 
Sup. 714b. Interprets or applies sec. 5. 62 
Stat. 1072; secs. 301, 401, 63 Stat. 1053; 15 
U. S. C. Sup. 714; 7 U. S. C. Sup. 1447, 1521.) 

Issued this 17th day of November 

1953. 

fsEALl Howard H. Gordon, 
President , 

Commodity Credit Corporation, 

IF. R. Doc. 53-9821; Piled. Nov. 20. 1953; 
8:50 a. m.j 


[1952 C. C. C. Grain Price Support Bulletin 
1, Amdt. 1 to Supp. 3, Corn] 

Part 601— Grains and Related 
Commodities 

Subpart— 1952-Crop Corn Reseal Loan 
Program 

storage and track-loading payments 

Supplement 3, Com, 18 P. R. 3058, to 
the 1952 CCC Grain Price Support Bul¬ 


letin 1 (17 P. R. 3521 and 18 P. R. 3303), 
Is hereby amended as follows: 

Section 601.1630 is amended by chang¬ 
ing paragraph (b) Track-loading pay - 
ments to paragraph (c) Track-loading 
payments and adding a new paragraph 
(b) to provide for storage payments on 
resealed corn which is redeemed by the 
producer. The new paragraph (b) reads 
as follows: 

§ 601.1630 Storage and track-loading 
payments — * • * 

(b) Storage payment on redeemed 
corn. (1)A producer who redeems com 
on or after July 31. 1954, will receive 
a storage payment for the quantity of 
corn redeemed computed at the rate of 
13 cents per bushel. 

(2) A producer who redeems corn 
prior to July 31, 1954, will receive a pro¬ 
rated storage payment computed at the 
rate of of a cent per bushel per day 
beginning on October 1, 1953, and end¬ 
ing on the date of redemption, but not 
to exceed 13 cents per bushel on the 
quantity redeemed: Provided , That no 
such prorated payment will be made in 
any case where redemption follows de¬ 
mand by the President, CCC for repay¬ 
ment of the loan, If such demand is due 
to the fact that the com was damaged, 
abandoned or otherwise impaired due 
to negligence on the part of the pro¬ 
ducer. 

(3) Notwithstanding anything to the 
contrary in the foregoing provisions of 
this paragraph no storage payment will 
be made where the producer has made 
any false representations in the loan 
documents or in obtaining the loan, or 
where there has been conversion on the 
part of the producer. 

(Sec. 4. 62 Stat. 1070. as amended; 15 U. S. C. 
Sup. 714b. Interpret or apply sec. 5, 62 
Stat. 1072, secs. 101. 401, 63 Stat. 1051; 15 
U. S. C. Sup. 714c, 7 U. S. C. Sup. 1421, 1441) 

Issued this 17th day of November 
1953. 

[seal] Howard H. Gordon, 

President, 

Commodity Credit Corporation. 

[P. R. Doc. 53-9819; Piled, Nov. 20, 1953; 

8:49 a. m.j 
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[1952 C. C. C. Grain Price Support Bulletin 1, 
Amdt. 1 to Supp. 3, WheatJ 

Part 601— Grains and Related 
Commodities 

Sttbpart— 1952-Crop Wheat Reseal Loan 
Program 

STORAGE AND TRACK-LOADING PAYMENTS; 
SUPPORT RATES 

Supplement 3. Wheat. 18 F. R. 3817, 
to the 1952 CCC Grain Price Support 
Bulletin 1 (17 F. R. 3521 and 18 F. R. 
3303), is hereby amended as follows: 
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1. Section 601.1730 Is amended by 
adding a new subparagraph (3) to 
paragraph (a) to provide for storage 
payments on resealed wheat which is re¬ 
deemed by the producer, such added sub- 
paragraph reading as follows: 

§ 601.1730 Storage and track-loading 
payments —<a) Storage payment. • • • 

(3) (i) A producer who redeems wheat 
on or after April 30. 1954, will receive a 
storage payment for the quantity of 
wheat redeemed computed at the follow¬ 
ing rate per bushel: Area n, 14 cents 
per bushel; Area III, 15 cents per bushel. 

(ii) A producer who redeems wheat 
prior to April 30, 1954, will receive a 
prorated storage payment computed at 
the rate of Van of a cent per bushel per 
day in both areas n and III beginning 
on July 1, 1953, and ending on the date 
of redemption, but not to exceed 13 
cents per bushel on the quantity re- 
deraed; provided that no such prorated 
payment will be made in any case where 
redemption follows demand by the Presi¬ 
dent, CCC for repayment of the loan, if 
such demand is due to the fact that the 
wheat was damaged, abandoned or 
otherwise impaired due to negligence on 
the part of the producer. 

(iii) Notwithstanding anything to the 
contrary in the foregoing provisions of 
this subparagraph, no storage payment 
will be made where the producer has 
made any false representations in the 
loan documents or in obtaining the loan, 
or where there has been conversion on 
the part of the producer. 

2. Paragraph (a) (2) of § 601.1730 is 
corrected by inserting “per day” in the 
second sentence so that such subpara¬ 
graph reads as follows: 

(2) If the wheat Is delivered to CCC 
prior to April 30, 1954, upon request by 
the producer and with the approval of 
CCC, or in the case of loss assumed by 
CCC under the loan program, the 
amount of the storage payment will be 
prorated depending upon the length of 
time the wheat was in store, provided 
delivery was not made as a result of a 
demand for repayment due to any 
fraudulent representation on the part of 
the producer, or the fact that the wheat 
was damaged, abandoned, or otherwise 
impaired due to negligence on the part 
of the producer. The prorated storage 
Payment will be computed at the rate of 
1/25 of a cent per bushel per day in both 
Area II and Area III beginning on July 
1. 1953, and ending on the date delivery 
is accomplished or ending on the final 
date of delivery as specified in the deliv¬ 
ery instructions issued to the producer 
by the county committee, whichever is 
earlier, but not to exceed 13 cents per 
bushel on the quantity delivered under 
the reseal program. In the case of losses 
assumed by CCC, the period for com¬ 
puting the storage payment shall end 
on the date of the loss. 

3. Section 601.1732 is amended to cor¬ 
rect the reference, "Supplement 1, and 
any amendments thereto” to "Supple¬ 
ment 2 and any amendments thereto”, so 
that the amended section reads as 
follows; 


§ 601.1732 Support rates . The sup¬ 
port rate for an extended farm-storage 
loan shall remain the same as for the 
original loan. The support rate for 
wheat covered by a purchase agreement 
placed under a farm-storage loan shall 
be the same as the support rate estab¬ 
lished for the wheat in § 601.1711 of 1952 
CCC Grain Price Support Bulletin 1, 
Supplement 2, Wheat and any amend¬ 
ments thereto. 

(Sec. 4, 62 Stat. 1070. as amended; 15 U. S. C. 
Sup., 714b. Interpret or apply sec. 5, 62 
Stat. 1072. secs. 101, 401. 63 Stat. 1051, 1054; 
15 U. S. C. Sup. 714c, 7 U. S. C. Sup. 1441. 
1421) 

Issued this 17th day of November 1953. 

[seal] Howard H. Gordon. 

President , 

Commodity Credit Corporation . 

IF. R. Doc. 53-9822; Filed. Nov. 20. 1953; 
8:50 a. m.J 


[1952 C. C. C. Grain Price Support Bulletin 
1. Arndt. 2 to Supp. 2, Oats| 

Part 601 —Grains and Related 
Commodities 

Subpart—1952-Crop Oats Reseal Loan 
Program 

storage and track-loading payments 

Supplement 2, Oats, 18 F. R. 2911, and 
3705, to the 1952 CCC Grain Price Sup¬ 
port Bulletin 1, (17 F. R. 3521 and 18 
F. R. 3303), is hereby amended as 
follows: 

Section 601.1830 is amended by adding 
a new subparagraph (3) to paragraph 
(a) to provide for storage payments on 
resealed oats which are redeemed by the 
producer, such added subparagraph 
reading as follows: 

§ 601.1830 Storage and track-loading 
payments —(a) Storage payments. * • • 

(3) (i) A producer who redeems oats 
on or after April 30, 1954, will receive 
a storage payment for the quantity of 
oats redeemed computed at the rate of 
10 cents per bushel. 

(ii) A producer who redeems oats prior 
to April 30, 1954, will receive a prorated 
storage payment computed at the rate 
of of a cent per bushel per day be¬ 
ginning on July 1, 1953, and ending on 
the date of redemption, but not to ex¬ 
ceed 10 cents per bushel on the quantity 
redeemed; provided that no such pro¬ 
rated payment will be made in any case 
where redemption follows demand by 
the President, CCC for repayment of the 
loan, if such demand is due to the fact 
that the oats were damaged, abandoned 
or otherwise impaired due to negligence 
on the part of the producer. 

(iii) Notwithstanding anything to the 
contrary in the foregoing provisions of 
this subparagraph, no storage iJStyment 
will be made where the producer has 
made any false representations in the 
loan documents or in obtaining the loan, 
or where there has been conversion on 
the part of the producer. 

(Sec. 4, 62 Stat. 1070, as amended; 15 U. S. C. 
6up. 714b. Interpret# or applies sec. 6, 62 


Stat. 1072, secs. 301. 401, 63 Stat. 1053. 15 
U. S. C. Sup. 714c, 7 U. S. C. Sup. 1447, 1421) 

Issued this 17th day of November 1953. 

[seal] Howard H. Gordon, 
President , 

Commodity Credit Corporation. 

[F. R. Doc. 53-9820; Filed, Nov. 20. 1953; 
8:49 a. m.J 


TITLE 7—AGRICULTURE 

Chapter IX—Production and Mar¬ 
keting Administration (Marketing 
Agreements and Orders), Depart¬ 
ment of Agriculture 

[Navel Orange Reg. 5J 

P art 914— Navel Oranges Grown in Ari¬ 
zona and Designated Part of Cali¬ 
fornia 

limitation of handling 

§ 914.305 Navel Orange Regulation 
5—(a) findings. (1) Pursuant to the 
marketing agreement and Order No. 14 
(18 F. R. 5638), regulating the handling 
of navel oranges grown in Arizona and 
designated part of California, effective 
September 22, 1953, under the applicable 
provisions of the Agricultural Marketing 
Agreement Act of 1937. as amended (7 
U. S. C. 601 et seq.), and upon the basts 
of the recommendation and information 
submitted by the Navel Orange Admin¬ 
istrative Committee, established under 
the said marketing agreement and order, 
and upon other available information, it 
is hereby found that the limitation of 
handling of such navel oranges, as here¬ 
inafter provided, will tend to effectuate 
the declared policy of the act. 

(2) It is hereby further found that it 
is impracticable and contrary to the pub¬ 
lic interest to give preliminary notice, 
engage in public rule-making procedure, 
and postpone the effective date bf this 
section until 30 days after publication 
thereof in the Federal Register (60 Stat. 
237; 5 U. S. C. 1001 et seq.) because the 
time intervening between the date when 
information upon which this section is 
based became available and the time 
when this section must become effective 
in order to effectuate the declared policy 
of the act is insufficient, and a reasonable 
time is permitted, under the circum¬ 
stances, for preparation for such effec¬ 
tive time; and good cause exists for 
making the provisions of this section ef¬ 
fective as hereinafter set forth. The 
Navel Orange Administrative Committee 
held an open meeting on November 19, 
1953, after giving due notice thereof, to 
consider supply and market conditions 
for navel oranges and the need for reg¬ 
ulation; interested persons were afforded 
an opportunity to submit information 
and views at this meeting; the recom¬ 
mendation and supporting information 
for regulation during the period speci¬ 
fied herein was promptly submitted to 
the Department after such meeting was 
held; the provisions of this section, in¬ 
cluding its effective time, are identical 
with the aforesaid recommendation of 
the committee, and information con¬ 
cerning such provisions and effective 
time has been disseminated among han¬ 
dlers of such navel oranges; it is neces- 
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sary, in order to effectuate the declared 
policy of the act. to make this section 
effective during the period herein speci¬ 
fied; and compliance with this section 
will not require any special preparation 
on the part of persons subject thereto 
which cannot be completed on or before 
the effective date hereof. 

(b) Order . (1) The quantity of navel 

oranges grown in Arizona and designated 
part of California which may be handled 
during the period beginning at 12:01 
a. m., P. s. t., November 22, 1953, and 
ending at 12:01 a. m., P. s. t., November 
29, 1953, is hereby fixed as follows: 

(1) District 1: 815.01 carloads; 

<ii) District 2: Unlimited movement; 

(iii) District 3: 125 carloads; 

(iv) District 4: 65 carloads. 

(2) The prorate base of each handler 
who has made application therefor, as 
provided in the said marketing agree¬ 
ment and order, is hereby fixed in ac¬ 
cordance with the prorate base schedule 
which is attached hereto and made a 
part hereof by this reference. 

(3) As used in this section “handled/* 
“handler,” “carloads,” “prorate base,” 
“District 1,” “District 2.” “District 3,” 
and “District 4“ shall have the same 
meaning as when used in said marketing 
agreement and order. 

(Sec. 5, 49 Stat. 753, as amended; 7 U. S. C. 
and Sup. 608c) 

Done at Washington, D. C., this 20th 
day of November 1953. 

[seal] S. R. Smith, 

Director, 

Fruit and Vegetable Branch . 

Prorate Base Schedule 

(12:01 a. m., P. s. t.. Nov. 22. to 12:01 a. m. 

(P. s. t.) Nov. 29, 19531 

NAVEL ORANGES 
PRORATE DISTRICT NO. 1 

Prorate base 


Handler ( percent ) 

Total. 100.0000 


A. P. G. Lindsay.- 1. 8660 

A. P. G. Porterville.. 2. 7505 

Ivanhoe Cooperative Association_ . 7323 

Anderson Packing Co__ 1.3904 

Euclid Avenue Orange Association. 1.2451 

Lindsay Mutual Groves- 1.7777 

Martin Ranch.- 1.4745 

Orange Cove Orange Growers_ 2. 5055 

Wood lake Packing House_ 2. 1556 

Doffle Myer & Son. W. Todd_- .4880 

Earlibest Orange Association__ 2. 0715 

Elderwood Citrus Association__ . 7284 

Exeter Citrus Association__ 3. 3481 

Exeter Orange Growers Associa¬ 
tion.-.- 1.3274 

Exeter Orchards Association__ 1. 5036 

Hillside Packing Association__ 1. 3020 

Ivanhoe Mutual Orange Associa¬ 
tion.. 1.1277 

Klink Citrus Association__ 3. 9335 

Lemon Cove Citrus Association__ . 8974 

Lindsay Citrus Growers Associa¬ 
tion... 2. 5242 

Lindsay Cooperative Association__ 1. 6545 

Lindsay Fruit Association__ 2. 4965 

Lindsay Orange Growers Associa¬ 
tion.. .8134 

Naranjo Packing House Co_ 1.3031 

Orange Cove Citrus Association.— 3.3607 

Orange Packing Co- .9987 

Orosi Foothill Citrus Association__ 1. 3508 

Palome Citrus Fruit Association.— . 8073 

Rocky Hill Citrus Association_- 1.4844 

Sanger Citrus Association.._— . 2. 8995 


Prorate Base Schedule —Continued 
prorate district no. i— continued 

Prorate base 


Handler (percent) 

Sequoia Citrus Association....... 0. 8998 

Stark Packing House-- 2.7232 

Visalia Citrus Association- 2.1141 

Waddell & Son. 2. 6306 

Baird-Neece Corp-- 2. 2756 

Beattie Association, D. A-- .4187 

Grand View Heights Citrus Associa¬ 
tion__— 3.2306 

Magnolia Citrus__- 2. 6476 

Porterville Citrus Association, The. 1. 7857 

Randolph Marketing Co-- 2. 5281 

Richgrove-Jasmlne Citrus Associa¬ 
tion_ 1.1739 

Strathmore Cooperative Citrus As¬ 
sociation _ 1.2349 

Strathmore District Orange Asso¬ 
ciation .. 1.7822 

Strathmore Fruit Association-- .0000 

Strathmore Packing House Co-- 2. 2754 

Sunflower Citrus Growers.--- 2. 6000 

Sunland Packing House Co-- 2. 6575 

Terra Bella Citrus Association- 1. 3961 

Tule River Citrus Association-- .9059 

Baker Ranch Packing House- . 1948 

Batkins Jr.. Fred A- .0550 

California Citrus Groves, Inc., Ltd- 2. 5786 

Darby. Fred J.0282 

Dubendorf, John- .1234 

Evans Bros. Packing Co-- . 2460 

Far West Produce Distributors- .0590 

Foothill Packing Co. .2003 

Gluskin, Ludwig E- .0119 

Harding & Laggett- 1.6799 

Independent Growers. Inc-- 1.1231 

Lo Bue Bros_- . 7775 

Maas. W. A.- .1001 

Marks, W. & M.4670 

Morin. Carl W„_. 0271 

Orange Belt Fruit Distributors, 

Inc___-_- • 2869 

Paramount Citrus Association- 2. 0138 

Reimers, Don H__- .5586 

Riverside Fruit Co_- . 1797 

Sequoia Cider Mill.0162 

Tashjlam. John_- . 2165 

Zaninovich Bros., Inc- 1.4576 

prorate district no. 3 
Total__ 100.0000 


Consolidated Citrus Growers- 11.5641 

McKellips Citrus Co.. Inc. 15. 7798 

Phoenix Citrus Packing Co_- 1. 0303 

Pioneer Fruit Co...- 4.0484 

Arizona Citrus Growers_ 14. 2931 

Chandler Heights Citrus Growers.. 2.1450 

Desert Citrus Growers_ 6. 8723 

Nesa Citrus Growers_ 22. 2521 

Tal’-Wi-Wi Ranches... 2.9153 

Tempeco Groves_ 6. 9153 

Yuma Mesa Fruit Growers Associa¬ 
tion_— . 9828 

Allen & Allen Citrus Packing Co... 2. 1139 

Commercial Citrus Co- .9072 

Ishlkawa, Paul-—-- . 0490 

Lepple, Cecile_...._ .2090 

Leppla, Henry- . 3142 

Leppla, H. Lorain---- 3. 3547 

Macchiaroll Fruit Co., James_- 2. 8521 

Potato House- .2149 

Sunny Valley Citrus Packing Co— 1.0718 

Valley Citrus Packing Co_ .3380 

prorate district no. 4 
Total. 100.0000 


Placentia Cooperative Orange Asso¬ 
ciation _ 29.2238 

Richgrove-Jasmlne Citrus Associa¬ 
tion. 17.6611 

B & L Citrus Distributors_- 4. 6489 

Edison Citrus Co____ 43. 7801 

Kim, Charles_- 2. 3513 

Toy. Chin.__ 2. 3348 


[F. R. Doc. 53-9893; Filed. Nov. 20, 195* 
11:22 a., xn.] 


[Orange Reg. 244] 

Part 933— Oranges, Grapefruit, and 
Tangerines Grown in Florida 

limitation of shipments 

§ 933.647 Orange Regulation 244 — 
(a) Findings. (1) Pursuant to the mar¬ 
keting agreement, as amended, and Or¬ 
der No. 33, as amended (7 CFR Part 933), 
regulating the handling of oranges, 
grapefruit, and tangerines grown in the 
State of Florida, effective under the ap¬ 
plicable provisions of the Agricultural 
Marketing Agreement Act of 1937, as 
amended, and upon the basis of the rec¬ 
ommendations of the committees estab¬ 
lished under the aforesaid amended mar¬ 
keting agreement and order, and upon 
other available information, it is hereby 
found that the limitation of shipments 
of Temple oranges, as hereinafter pro¬ 
vided, will tend to effectuate the declared 
policy of the act. 

(2) It is hereby further found that 
it is impracticable and contrary to the 
public interest to give preliminary no¬ 
tice, engage in public rulemaking pro¬ 
cedure, and postpone the effective date of 
this section until 30 days after publica¬ 
tion thereof in the Federal Register (60 
Stat. 237; 5 U. S. C. 1001 et seq.) because 
the time intervening between the date 
when information upon which this sec¬ 
tion is based became available and the 
time when this section must become 
effective in order to effectuate the de¬ 
clared policy of the act is insufficient; a 
reasonable time is permitted, under the 
circumstances, for preparation for such 
effective time; and good cause exists 
for making the provisions this section 
effective not later than November 23, 
1953. Shipments of Temple oranges, 
grown in the State of Florida, are pres¬ 
ently subject to regulation by grades, 
pursuant to the amended marketing 
agreement and order, and will so con¬ 
tinue until November 23, 1953; the 
recommendation and supporting infor¬ 
mation for continued regulation subse¬ 
quent to November 22 was promptly 
submitted to the Departmerft after an 
open meeting of the Growers Adminis¬ 
trative Committee on November 17; such 
meeting was held to consider recom¬ 
mendations for regulation, after giving 
due notice of such meeting, and inter¬ 
ested persons were afforded an oppor¬ 
tunity to submit their views at this 
meeting; the provisions of this section, 
including the effective time hereof, are 
identical with the aforesaid recommen¬ 
dation of the committee, and informa¬ 
tion concerning such provisions and 
effective time has been disseminated 
among handlers of such Temple oranges; 
it is necessary, in order to effectuate the 
declared policy of the act, to make this 
section effective during the period here¬ 
inafter set forth so as to provide for the 
continued regulation of the handling of 
Temple oranges; and compliance with 
this section will not require any special 
preparation on the part of the persons 
subject thereto which cannot be com¬ 
pleted by the effective time hereof. 

(b) Order . (1) During the period be¬ 

ginning at 12:01 a. m., e. s. t., November 
23, 1953, and ending at 12:01 a. m.. 
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e. s. t., November 30, 1953, no handler 
shall ship: 

(1) Any Temple oranges grown in the 
State of Florida, which do not grade at 
least U. S. Fancy. 

(2) During the period beginning at 
12:01 a. m., e. s. t., November 30, 1953, 
and ending at 12:01 e. s. t., July 31, 1954, 
no handler shall ship: 

(i) Any Temple oranges grown in the 
State of Florida, which do not grade at 
least U. S. No. 2. 

(3) As used in this section, the terms 
“handler,” “ship,” and “Growers Admin¬ 
istrative Committee” shall each have the 
same meaning as when used in said 
amended marketing agreement and or¬ 
der; and the terms “U. S. Fancy,” and 
“U. S. No. 2” shall have the same mean¬ 
ing as when used in the revised United 
States Standards for Florida Oranges 
(§ 51.302 of this title). 

(Sec. 5. 49 Stat. 753, as amended; 7 U. S. C. 
and Sup. 608c) 

Done at Washington, D. C., this 18th 
day of November 1953. 

[seal! S. R. Smith, 

Director, Fruit and Vegetable 
Branch, Production and Mar- 
keting Administration. 

(F. R. Doc. 53-9846: Filed, Nov. 20. 1953; 

8:55 a. m.) 


[Tangerine Reg. 1401 

Part 933— Oranges, Grapefruit, and 
Tangerines Grown in Florida 

LIMITATION OF SHIPMENTS 

§ 933.648 Tangerine Regulation 140 — 
(a) Findings. (1) Pursuant to the mar¬ 
keting agreement, as am ende d, and Or¬ 
der No. 33, as amended (7 CFR Part 933), 
regulating the handling of oranges, 
grapefruit, and tangerines grown in the 
State of Florida, effective under the ap¬ 
plicable provisions of the Agricultural 
Marketing Agreement Act of 1937, as 
amended, and upon the basis of the rec¬ 
ommendations of the committees estab¬ 
lished under the aforesaid amended mar¬ 
keting agreement and order, and upon 
other available information, it is hereby 
found that the limitation of shipments 
of tangerines, as hereinafter provided, 
will tend to effectuate the declared pol¬ 
icy of the act. 

(2) It is hereby further found that it 
is impracticable and contrary to the 
public interest to give preliminary no¬ 
tice, engage in public rule-making pro¬ 
cedure. and postpone the effective date 
of this section until 30 days after publi¬ 
cation thereof in the Federal Register 
<60 Stat. 237; 5 U. S. C. 1001 et seq.) be¬ 
cause the time intervening between the 
date when information upon which this 
section is based became available and 
the time when this section must become 
effective in order to effectuate the de¬ 
clared policy of the act is insufficient; a 
reasonable time is permitted, under the 
circumstances, for preparation for such 
effective time; and good cause exists for 
making the provisions of this section ef¬ 
fective not later than November 23, 1953. 
Shipments of tangerines, grown in the 
State of Florida, are presently subject to 


regulation by grades and sizes, pursuant 
to the amended marketing agreement 
and order, and will so continue until 
November 23, 1953; the recommendation 
and supporting information for con¬ 
tinued regulation subsequent to 'Novem¬ 
ber 22 was promptly submitted to the 
Department after an open meeting of the 
Growers Administrative Committee on 
November 17; such meeting was held 
to consider recommendations for regu¬ 
lation, after giving due notice of such 
meeting, and interested persons were 
afforded an opportunity to submit their 
views at this meeting; the provisions of 
this section including the effective time 
hereof, are identical with the aforesaid 
recommendation of the committee, and 
Information concerning such provisions 
and effective time has been disseminated 
among handlers of such tangerines; it 
is necessary, in order to effectuate the 
declared policy of the act, to make this 
section effective during the period here¬ 
inafter set forth so as to provide for the 
continued regulation of the handling of 
tangerines; and compliance with this 
section will not require any special prep¬ 
aration on the part of persons subject 
thereto which cannot be completed on 
or before the effective date hereof. 

(b) Order. (1) During the period be¬ 
ginning at 12:01 a. m., e. s. t., Novem¬ 
ber 23, 1953, and ending at 12:01 a. m., 
e. s. t., November 30, 1953, no handler 
shall ship: 

(1) Any tangerines, grown in the State 
of Florida, that do not grade at least 
U. S. No. 1; or 

(ii) Any tangerines, grown in the State 
of Florida, which are of a size smaller 
than the size that will pack 176 tan¬ 
gerines, packed in accordance with the 
requirements of a standard pack, in a 
half-standard box (inside dimensions 
9^ x 9*72 x 19y 8 inches; capacity 1,726 
cubic inches). 

(2) As used in this section, “han¬ 
dler,” “ship,” and “Growers Administra¬ 
tive Committee” shall have the same 
meaning as when used in said amended 
marketing agreement and order; and 
“U. S. No. 1” and “standard pack” shall 
have the same meaning as when used in 
the United States Standards for Tan¬ 
gerines (§ 51.416 of this title). 

(Sec. 5. 49 Stat. 753, as amended; 7 U. S. C. 
and Sup. 6G8c) 

Done at Washington, D. C., this 18th 
day of November 1953. 

[seal] S. R. Smith, 

Director , Fruit and Vegetable 
Branch , Production and Mar¬ 
keting Administration. 

[F. R. Doc. 53-9847; Filed, Nov. 20. 1953; 

8:55 a. m.J 


[Lemon Reg. 512] 

Part 953— Lemons Grown in California 
and Arizona 

limitation of shipments 

§ 953.619 Lemon Regulation 512 — 
(a) Findings. (1) Pursuant to the mar¬ 
keting agreement, as amended, and 
Order No. 53, as amended (7 CFR Part 
953), regulating the handling of lemons 


grown in the State of California or In 
the State of Arizona, effective under the 
applicable provisions of the Agricultural 
Marketing Agreement Act of 1937, as 
amended (7 U. S. C. 601 et seq.), and 
upon the basis of the recommendation 
and information submitted by the 
Lemon Administrative Committee, es¬ 
tablished under the said amended mar¬ 
keting agreement and order, and upon 
other available information, it is hereby 
found that the limitation of the quantity 
of such lemons which may be handled, 
as hereinafter provided, will tend to 
effectuate the declared policy of the act. 

(2) It is hereby further found that it 
Is impracticable and contrary to the 
public interest to give preliminary no¬ 
tice, engage in public rule-making pro¬ 
cedure, and postpone the effective date 
of this section until 30 days after pub¬ 
lication thereof in the Federal Register 
(60 Stat. 237; 5 U. S. C. 1001 et seq.) 
because the time intervening between 
the date when information upon which 
this section is based became available 
and the time when this section must be¬ 
come effective in order to effectuate the 
declared policy of the act is insufficient, 
and a reasonable time is permitted, under 
the circumstances, for preparation for 
such effective time; and good cause exists 
for making the provisions of this section 
effective as hereinafter set forth. Ship¬ 
ments of lemons, grown in the State of 
California or in the State of Arizona, are 
currently subject to regulation pursuant 
to said amended marketing agreement 
and order; the recommendation and sup¬ 
porting information for regulation dur¬ 
ing the period specified in this section 
was promptly submitted to the Depart¬ 
ment after an open meeting of the 
Lemon Administrative Committee on No¬ 
vember 18, 1953; such meeting was held, 
after giving due notice thereof to con¬ 
sider recommendations for regulation, 
and interested persons were afforded an 
opportunity to submit their views at this 
meeting; the provisions of this section, 
including its effective time, are identical 
with the aforesaid recommendation of 
the committee, and information con¬ 
cerning such provisions and effective 
time has been disseminated among han¬ 
dlers of such lemons; it is necessary, in 
order to effectuate the declared policy of 
the act. to make this section effective 
during the period hereinafter specified; 
and compliance with this section will not 
require any special preparation on the 
part of persons subject thereto which 
cannot be completed by the effective 
time thereof. 

<b) Order. (1) The quantity of lem¬ 
ons grown in the State of California or 
in the State of Arizona which may be 
handled during the period beginning at 
12:01 a. m., P. s. t.. November 22, 1953, 
and ending at 12:01 a. m., P. s. t., 
November 29, 1953, is hereby fixed as 
follows: 

(1) District 1: 18 carloads; 

(ii) District 2: 220 carloads; 

(iii) District 3: 12 carloads. 

(2) The prorate base of each han¬ 
dler who has made application therefor, 
as provided in the said amended market¬ 
ing agreement and order, is hereby fixed 
in accordance with the prorate base 
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schedule which is attached to Lemon 
Regulation 511 (18 F. R. 7229) and made 
a part hereof by this reference. 

(3) As used in this section, “handled” 
“handler,” “carloads,” “prorate base,” 
“District 1/’ “District 2,” and “District 
3,” shall have the same meaning as when 
used in the said amended marketing 
agreement and order. 

(Sec. 5, 49 Stat. 753, as amended; 7 U. S. C. 
and Sup. 608c) 

Done at Washington, D. C., this 19th 
day of November 1953. 

[seal] S. R. Smith, 

Director, 

Fruit and Vegetable Branch. 

[F. R. Doc. 53-9874; Filed, Nov. 20, 1953; 
8:57 a. m.J 


Part 997— Filberts Grown in Oregon 
and Washington 

CHANGES IN SALABLE, SURPLUS, AND 
WITHHOLDING PERCENTAGES 

Upon the basis of the recommenda¬ 
tion of the Filbert Control Board, the 
administrative agency for operations un¬ 
der the marketing agreement and order 
(7 CFR, 1952 Rev., Part 997) regulating 
the handling of filberts grown in Oregon 
and Washington, effective pursuant to 
the provisions of the Agricultural Mar¬ 
keting Agreement Act of 1937, as 
amended (7 U. S. C. 601 et seq.), and 
other available information, it is hereby 
found and determined that the existing 
regulation (18 F. R. 5727) fixing the sal¬ 
able, surplus, and withholding percent¬ 
ages for filberts at 95 percent, 5 percent, 
and 5 percent, respectively, should be 
amended to provide for salable, surplus, 
and withholding percentages for the 
fiscal year beginning August 1, 1953, at 
100 percent, 0 percent, and 0 percent, re¬ 
spectively. Therefore, it is hereby 
ordered that § 997.203 be, and it is hereby 
amended, to read as follows: 

§ 997.203 Salable, surplus, arid with¬ 
holding percentages for merchantable 
inshell filberts. For the fiscal year be¬ 
ginning August 1, 1953, the salable per¬ 
centage of merchantable inshell filberts 
shall be 100 percent, the surplus percent¬ 
age shall be 0 percent and the withhold¬ 
ing percentage shall be 0 percent. 

It is hereby found and determined that 
It is impracticable, unnecessary, and con¬ 
trary to the public interest to give pre¬ 
liminary notice, engage in public rule 
making procedure, and to postpone the 
effective date of this document later than 
the date of its publication in the Federal 
Register. The existing regulation for 
the 1953-54 fiscal year was fixed on the 
basis of an estimate of merchantable fil¬ 
bert production which is substantially 
greater than the presently indicated 
merchantable production based on the 


RULES AND REGULATIONS 

latest crop information. As a result of 
this situation, it now appears that the 
entire production of merchantable fil¬ 
berts for the 1953-54 fiscal year will be 
below the quantity required to meet the 
estimated trade demand. This trade de¬ 
mand is ot such character as to require 
that all of said merchantable filberts be 
made available to meet demand as 
promptly as is practicable. Further, the 
effect of this action will be to benefit the 
persons affected thereby in that it will 
serve to relieve them of existing restric¬ 
tions. No preparation for this regula¬ 
tion will be necessary which cannot be 
completed prior to its effective date. 
Therefore, good cause exists for not giv¬ 
ing preliminary notice, engaging in rule 
making procedure, and postponing the 
effective date of this document later than 
the date of its publication in the Federal 
Register. (See section 4c of the Ad¬ 
ministrative Procedure Act; 5 U. S. C. 
1001 et seq.) 

(Sec. 5. 48 Stat. 31. os amended; 7 U. S. C. 
and Sup. 608c) 

Issued at Washington, D. C., this 18th 
day of November 1953, to become effec¬ 
tive upon publication of this document 
in the Federal Register. 

[seal] S. R. Smith, 

Director, 

Fruit and Vegetable Branch . 

(F. R. Doc. 53-9848; Filed. Nov. 20, 1953; 

8:55 a. m.J 


TITLE 21—FOOD AND DRUGS 

Chapter I—Food and Drug Adminis¬ 
tration, Department of Health, 
Education, and Welfare 

Part 141— Tests and Methods of Assay 
for Antibiotic and Antibiotic-Con¬ 
taining Drugs 

Part 146— Certification of Batches of 
Antibiotic and Antibiotic-Contain¬ 
ing Drugs 

MISCELLANEOUS AMENDMENTS 

By virtue of the authority vested in 
the Secretary by the provisions of the 
Federal Food, Drug, and Cosmetic Act 
(sec. 507, 59 Stat. 463, as amended by 
61 Stat. 11, 63 Stat. 409, 67 Stat. 389; 
sec. 701, 52 Stat. 1055; 21 U. S. C. 357, 
371; 67 Stat. 18), the regulations for 
tests and methods of assay for antibiotic 
and antibiotic-containing drugs (21 
CFR, 1952 Supp., Part 141) and certifi¬ 
cation of batches of antibiotic and anti- 
biotic-containing drugs (21 CFR, 1952 
Supp., Part 146) are amended as indi¬ 
cated below: 

1. Part 141 is amended by adding the 
following new sections: 

§ 141.418 Zinc bacitracin (bacitracin 
zinc salt )—(a) Potency. Proceed as di¬ 
rected in § 141.401 (a) (1), except pre¬ 


pare the sample as follows: Suspend an 
accurately weighed sample of approxi¬ 
mately 100 milligrams in 5 milliliters of 
distilled water. Add 0.5 milliliter of 3 N 
HC1, stir until the sample is dissolved, 
and transfer to a 100-milliliter volu¬ 
metric flash and make to volume with 
distilled water. Dilute an aliquot of this 
solution to 1.0 unit per milliliter (esti¬ 
mated) with 1-percent phosphate buffer. 

(b) Toxicity. Administer orally, by 
means of a cannula or other suitable de¬ 
vice. to each of 5 mice within the weight 
range of 18-25 grams, 0.5 milliliter of a 
water suspension of the drug containing 
4,000 units per milliliter. If no animal 
dies within 48 hours, the sample is non¬ 
toxic. If one or more animals die within 
48 hours, repeat the test with 5 unused 
mice weighing 20 grams (±0.5 gram 
each); if all animals survive the repeat 
test, the sample is nontoxic. 

(c) Moisture. Proceed as directed in 
§ 141.5 (a). 

(d) pH. Prepare a saturated solu¬ 
tion, using approximately 100 milli¬ 
grams of the sample per milliliter, and 
proceed as directed in § 141.5 (b). 

(e) Zinc content —(1) Reagents —(i) 

8-hydroxyquinoline. Dissolve 5.0 grams 
of 8-hydroxyquinoline in 12 milliliters of 
acetic acid. Dilute to 100 milliliters 
with distilled water and filter if not 
clear. Do not use this solution if it is 2 
weeks old. 

(ii) Ammonium acetate solution (ap¬ 
proximately 2N ). Dissolve 150-160 
grams of ammonium acetate in 1 liter of 
distilled water and filter if not clear. 

(iii) 10-percent acetic acid. Add 1 
part of acetic acid to 9 parts of water. 

(2) Procedure. Accurately weigh ap¬ 
proximately 500 milligrams of the sam¬ 
ple in a 400-milliliter beaker. Dissolve 
the sample in 5 milliliters of 10-percent 
acetic acid and dilute to about 100 milli¬ 
liters with distilled water. Heat the 
solution to 70° C.-90 0 C. and then add 10 
milliliters of the 8-hydroxyquinoline re¬ 
agent. Slowly add the ammonium ace¬ 
tate solution until a pH of 4.9-5.1 is 
reached (usually about 20 milliliters is 
required). Heat just below the boiling 
point for 2-5 minutes and then allow to 
cool for 30-60 minutes. Filter through 
a tared Gooch crucible, wash the precipi¬ 
tate thoroughly with distilled water, and 
dry to constant weight at 130° C.-140 0 C. 
Calculate the percentage of zinc content 
as follows: 

_ . . weight of precipitate X 18.49 

Percent zinc=—^— s— A - nr .— 

weight of sample in milligrams 

§ 141.419 Bacitracin - neomycin- 
polymyxin troches, zinc bacitracin- 
neomycin-polymyxin troches —(a) Po¬ 
tency —(1) Content of bacitracin or zinc 
bacitracin. Proceed as directed in 
§ 141.403 (a), except if it is zinc baci¬ 
tracin add 0.1 milliliter of 3 N HC1 per 
1,000 units when preparing the initial 
stock solution. The content of bacitra- 
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cin or zinc bacitracin is satisfactory if 
the drug contains not less than 85 per¬ 
cent of the number of units per troche 
that it is represented to contain. 

(2) Neomycin content. Proceed as 
directed in §141.410 (a) (1) (ii). The 
content of neomycin is satisfactory if the 
drug contains not less than 85 percent 
of the number of milligrams of activity 
that it is represented to contain. 

(3) rolymyxin content. Proceed as 
directed in § 141.112 (a) (1) (ii), except 
calculate from the quantity of neomycin 
found (using the method prescribed in 
subparagraph (2) of this paragraph) the 
quantity of neomycin that would be 
present when the sample is diluted to 
contain 100 units of polymyxin (labeled 
potency) per milliliter. Prepare the 
polymyxin standard curve by adding this 
calculated quantity of neomycin to each 
concentration of polymyxin used feu* the 
curve. Use this standard curve to cal¬ 
culate the polymyxin content of the sam¬ 
ple. Its content of polymyxin is 
satsifactory if it contains not less than 
85 percent of the number of units per 
troche that it is represented to contain. 

(b) Moisture . Proceed as directed in 
§ 141.5 (a). 

2. In § 146.403 Bacitracin tablets 
• * •, subparagraph (1) (iii) of para¬ 
graph (c) Labeling is amended by 
changing the semicolon at the end 
thereof to a comma and adding the fol¬ 
lowing clause: “except that the blank 
may be filled in with the date which is 
18 months after the month during 
which the batch was certified if the per¬ 
son who requests certification has sub¬ 
mitted to the Commissioner results of 
tests and assays showing that after hav¬ 
ing been stored for such period of time 
such drug as prepared by him complies 
with the standards prescribed by para¬ 
graph (a) of this section 

3. Part 146 is amended by adding the 
following new sections: 

§ 146.418 Zinc bacitracin ( bacitracin 
zinc salt)—( a) Standards of identity, 
strength, quality, and purity. Zinc baci¬ 
tracin is the zinc salt of a kind of baci¬ 
tracin or a mixture of two or more such 
salts. It is so purified and dried that: 

<l) Its potency is not less than 40 
units per milligram. 

<2) It is non toxic. 

( 3) Its moisture content is not more 
than 5 percent. 

(4) Its pH is not less than 6.0 and not 
more than 7.5. 

( 5) Its zinc content is not more than 
10 percent by weight on a moisture-free 

basis. 

<b> Packaging. In all cases the im¬ 
mediate containers shall be tight con¬ 
tainers as defined by the U. S. P. The 
composition of the immediate containers 
shall be such as will not cause any 
change in the strength, quality, or purity 


of the contents beyond any limit there¬ 
for in applicable standards, except that 
minor changes so caused that are nor¬ 
mal and unavoidable in good packaging, 
storage, and distribution practice shali 
be disregarded. 

(c) Labeling. Each package of zinc 
bacitracin shall bear on its outside wrap¬ 
per or container and the immediate 
container: 

(1) The batch mark. 

(2) The number of units of bacitracin 
activity per milligram of zinc bacitracin 
and the number of grams of the drug in 
the immediate container. 

(3> The statement “Expiration date 

-,” the blank being filled in with 

the date which is. 24 months after the 
month during which the batch was cer¬ 
tified. 

(4) The statement “For use only in the 
manufacture of nonparenteral drugs.” 

(5) The statement “Caution: Federal 
law prohibits dispensing without pre¬ 
scription.” 

(d) Request for certification ; samples. 
(1) In addition to complying with the 
requirements of § 146.2. a person who 
requests certification of a batch shall 
submit with his request a statement 
showing the batch mark, the number of 
packages of each size in the batch, the 
number of units of bacitracin activity 
per milligram of zinc bacitracin, the 
zinc content, and the total number of 
grams of zinc bacitracin in each package. 
Such request shall be accompanied or 
followed by the results of tests and assays 
made by him on the batch for potency, 
toxicity, moisture, pH. and zinc content. 

(2) Such person shall also submit with 
his request an accurately representative 
sample of the batch, consisting of 5 
packages each containing approximately 
1.0 gram taken from a different part of 
such batch, and each shall be packaged 
in accordance with the requirements of 
paragraph (b) of this section. 

(e) Fees. The fee for the services ren¬ 
dered with respect to each batch under 
the regulations in this part shall be: 

(1) $4.00 for each immediate container 
in the sample submitted in accordance 
wih paragraph (d) (2) of this section. 

(2) If the Commissioner considers 
that investigations other than the exam¬ 
ination of such immediate containers 
are necessary to determine whether or 
not such batch complies with the re¬ 
quirements of § 146.3 for the issuance of 
a certificate, the cost of such investiga¬ 
tions. 

The fee prescribed by subparagraph (1) 
of this paragraph shall accompany the 
request for certification unless such fee 
is covered by an advance deposit main¬ 
tained in accordance with § 146.8 (d). 

§ 146.419 Bacitracin-neomycin-poly - 
myxin troches , zinc bacitracin-neomy - 
cin-polymyxin troches— (a) Standards 


of identity, strength , quality, and purity. 
Bacitracin-neomycin-polymyxin troches 
and zinc bacitracin-neomycin-polymyx¬ 
in troches are troches composed of baci¬ 
tracin or zinc bacitracin, neomycin, and 
polymyxin B with one or more suitable 
and harmless diluents, binders, lubri¬ 
cants, colorings, and flavorings. The 
potency of each troche is not less than 
200 units of bacitracin or zinc bacitracin, 
5.0 milligram of neomycin, and 2.000 
units of polymyxin B. Its moisture con¬ 
tent is not more than 5 percent. The 
bacitracin used conforms to the stand¬ 
ards prescribed therefor by § 146.401 (a) 
except § 146.401 (a) (1), (2). and (4), 
but its potency is not less than 30 units 
per milligram. The zinc bacitracin used 
conforms to the standards prescribed 
therefor by § 146.418 (a). The neomycin 
used conforms to the standards pre¬ 
scribed therefor by § 146.410 (a) (2). 
The polymyxin B used conforms to the 
standards prescribed therefor by § 146.- 
107 (a). Each other substance used, if 
its name is recognized in the U. S. P. or 
N. F., conforms to the standards pre¬ 
scribed therefor by such official com¬ 
pendium. 

(b) Packaging. It shall be packaged 
in accordance with the requirements 
prescribed by § 146.403 (b). 

(c) Labeling. Each package shall 
bear on its label or labeling, as herein¬ 
after indicated, the following: 

(1) On the outside wrapper or con¬ 
tainer and the immediate container: 

(1) The batch mark. 

(ii) The number of units of bacitracin 
or zinc bacitracin, the number of milli¬ 
grams of neomycin, and the number of 
units of polymyxin B in each troche of 
the batch. 

(iii) The statement “Expiration date 

-,” the blank being filled in 

with the date which is 12 months after 
the month during which the batch was 
certified. 

(2) On the outside wrapper or con¬ 
tainer: 

(i) The statement “Caution: Federal 
law prohibits dispensing without pre¬ 
scription.” 

(ii) If it is packaged for dispensing, a 
reference specifically identifying a read¬ 
ily available medical publication con¬ 
taining information (including contra¬ 
indications and possible sensitization) 
adequate for the use of such drug by 
practitioners licensed by law to admin¬ 
ister it; or a reference to a brochure or 
other printed matter containing such 
information, and a statement that such 
brochure or other printed matter will 
be sent on request: Provided , however. 
That this reference may be omitted if 
the information is contained in a circu¬ 
lar or other labeling within or attached 
to the package. 

(d) Request for certification; samples. 
(1) In addition to complying with the 
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requirements of § 146.2, a person who re¬ 
quests certification of a batch shall sub¬ 
mit with his request a statement show¬ 
ing the batch mark, the number of pack¬ 
ages of each size in such batch, the batch 
mark and (unless they were previously 
submitted) the dates on which the latest 
assays of the bacitracin or zinc bacitra¬ 
cin, neomycin, and polymyxin B used in 
making such batch were completed, the 
potency of each troche, the quantity of 
each ingredient used in making the 
batch, the date on which the latest assay 
of the drug comprising such batch was 
completed, and a statement that each 
ingredient used in making the batch con¬ 
forms to the requirements prescribed 
therefor by this section. 

(2) Except as otherwise provided in 
subparagraph (4) of this paragraph, 
such person shall submit in connection 
with his request results of the tests and 
assays listed after each of the following, 
made by him on an accurately repre¬ 
sentative sample of: 

(i) The batch: average potency of 
bacitracin or zinc bacitracin, neomycin, 
and polymyxin per troche, and average 
moisture. 

(ii) The bacitracin used in making 
the batch; potency, toxicity, moisture, 
and pH. 

(iii) The zinc bacitracin used in mak¬ 
ing the batch: potency, toxicity, mois¬ 
ture. pH, and zinc content. 

(iv) The neomycin used in making 
the batch; potency, toxicity, moisture, 
and pH. 

(v) The polymyxin used in making 
the batch; potency and toxicity. 

(3) Except as otherwise provided by 
subparagraph (4) of this paragraph, 
such person shall submit in connection, 
with his request, in the quantities here¬ 
inafter indicated, accurately represent¬ 
ative samples of the following: 

(i) The batch; 1 troche for each 5,000 
troches in the batch, but in no case less 
than 40 troches or more than 100 troches, 
collected by taking single troches at such 
intervals throughout the entire time of 
tableting that the quantities tableted 
during the intervals are approximately 
equal. 

(ii) The bacitracin used in making the 
batch; 6 packages, each containing ap¬ 
proximately equal portions of not less 
than 0.5 gram, packaged in accordance 
with the requirements of § 146.401 (b). 

(iii) The zinc bacitracin used in mak¬ 
ing the batch; 5 packages, each con¬ 
taining approximately equal portions of 
not less than 1.0 gram, packaged in ac¬ 
cordance with the requirements of 
§ 146.418 (b). 

(iv) The neomycin used in makihg the 
batch; 5 packages, each containing ap¬ 
proximately equal portions of not less 
than 0.5 gram. 


(v) The polymyxin used in making 
the batch; 5 packages, each containing 
approximately equal portions of not less 
than 0.5 gram. 

(vi) In case of on initial request for 
certification, each other ingredient used 
in making the batch; 1 package of each, 
containing approximately 5 grams. 

(4) No result referred to in subpara¬ 
graph (2) (ii), (iii), (iv), and (v) of 
this paragraph, and po samples referred 
to in subparagraph (3) (ii), (iii), (iv). 
and (v) of this paragraph, is required if 
such result or sample has been previ¬ 
ously submitted. 

(e) Fees. The fee for the services 
rendered with respect to each batch 
under the regulations in this part shall 
be: 

(1) $1.00 for each troche in the sam¬ 
ple submitted in accordance with para¬ 
graph (d) (3) (i) of this section; $4.00 
for each package in the samples submit¬ 
ted in accordance with paragraph (d) 
(3) (ii), (iii), (iv), (v), and (vi) of this 
section. 

(2) If the Commissioner considers 
that investigations, other than examina¬ 
tion of such troches and packages are 
necessary to determine whether or not 
such batch complies with the require¬ 
ments of § 146.3 for the issuance of a 
certificate, the cost of such investiga¬ 
tions. 

The fee prescribed by subparagraph (1) 
of this paragraph shall accompany the 
request for certification unless such fee 
is covered by an advance deposit main¬ 
tained in accordance with § 146.8 (d). 
(Sec. 701, 52 Stat. 1055; 21 U. S. C. 371) 

Notice and public procedure are not 
necessary prerequisites to the promulga¬ 
tion of this order, and I so find, since it 
was drawn in collaboration with inter¬ 
ested members of the affected industry 
and since it would be against public 
interest to delay providing for the 
amendments set forth above. 

This order shall become effective upon 
publication in the Federal Register, 
since both the public and the affected 
industry will benefit by the earliest effec¬ 
tive date, and I so find. 

Dated: November 17, 1953. 

[SEAL] OVETA CULP HOBDY, 

Secretary . 

[F. R. Doc. 53-9843; Filed, Nov. 20, 1953; 

8:54 a. m.J 


TITLE 31—MONEY AND 
FINANCE: TREASURY 

Chapter V—Foreign Assets Control, 
Department of the Treasury 

Part 500— Foreign Assets Control 
Regulations 

AMENDMENT OF REGULATIONS RELATING TO 
IMPORTATIONS 

The Foreign Assets Control Regula¬ 
tions, 31 CFR 500.101-500.808, are here¬ 
by amended by the amendment ot 
§ 500.204 (a) (2) and (a) (3) and by the 
amendment of § 500.536 (c) and the ad¬ 
dition of subdivision (v) to § 500.536 
(d> (1). 

The principal effect of the amend¬ 
ment of § 500.204 is to make certain 
changes in the lists of commodities deal¬ 
ings in which are prohibited except un¬ 
der license. Attention is specifically di¬ 
rected to § 500.204 (a) (2) as it relates 
to aniseed, aniseed oil, eggs and egg 
products, fur skins, gallnuts, jade, men¬ 
thol, and silk (tussah). Attention is spe¬ 
cifically directed to § 500.204 (a) (3) as 
it relates to camphor, camphor oil, cane 
webbing, and hardwood manufactures. 

The amendment of § 5C0 536 makes the 
provisions of the general license con¬ 
tained in that section applicable to goods 
of Chinese type thereafter imported, the 
German origin of which is properly cer¬ 
tified by the Government of the Federal 
Republic of Germany. Goods so certi¬ 
fied may be purchased, financed, and 
imported without any specific Foreign 
Assets Control license. 

§ 500.204 Importation of and dealings 
in certain merchandise, (a) Except as 
specifically authorized by the Secretary 
of the Treasury (or any person, agency, 
or instrumentality designated by him) 
by means of regulations, or rulings, in¬ 
structions, licenses, or otherwise, no per¬ 
son subject to the jurisdiction of the 
United States may purchase, transport, 
import, or otherwise deal in or engage in 
any transaction with respect to any mer¬ 
chandise outside the United States if 
such merchandise is: 

* • # • • 

(2) Merchandise specified in this sub- 
paragraph, however processed, unless 
such mei-chandise is imported directly 
from a country named as excepted for 
that type of merchandise: 


Type of merchandise Exceptions 

(1) All merchandise, not elsewhere specified In this paragraph, If None, 
prior to Dec. 17. 1950, Imports thereof Into the United States 
were chiefly of Chinese origin within the meaning of this 
chapter, and 
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Type of merchandise Exceptions 

(11) All of the following specified types of merchandise: 

Aniseed- Mexico, Spain, Turkey. 

Aniseed oil__ None. 


Antiques, Chinese type (other than Chinese porcelain which None, 
qualifies within the provisions of par. 1811 of the Tariff 
Act of 1930 and which is decorated with the armorial 
bearings, crests, monograms, cyphers, or badges of Euro¬ 
pean or American families or societies or bearing motifs 
based thereon, or with European or American political, 
memorial, or Masonic scenes or devices or with European 
or American figures, ships, or other scenes, or with motifs 
or inscriptions in English, Latin, or any other European 


language). 

Bamboo, split_ None. 

Beverages. Chinese type_ None. 

Braids, straw-.- Italy, Japan. 

Bristles, hog, Asiatic (other than Indian), including such None. 

bristles in knots or other processed condition. 

Bristles, hog. dyed. Including such bristles in knots or other None, 
processed condition. 

Carpet wool. Tibetan type (including Nepalese type) ... None. 

Cashmere_ Iran. 

Cassia.- T -_ Associated states of 

Cambodia, Laos and 
Vietnam (formerly 
known as Indo¬ 
china) Indonesia. 

Cassia oil...„•- None. 

Drugs, Chinese type_ None. 

Eggs, poultry: 

Whole in the shell, other than chicken_ None. 

Whole, dried_ None. 

Albumen, dried_ _ _ None. 

Yolks, dried---------- None, 

Firecrackers_ None. 

Floor coverings, grass and straw, including seagrass mats and Japan, 
squares. 

Foodstuffs, Chinese type_ None. 

Fur skins: 


Goat and kid- Argentina, Ethiopia 

(including Eritrea), 
Iran, Iraq. 

Kolinsky.. Republic of Korea. 

Weasel—— ____ Canada. 

Gallnuts. including tannic acid, other than Aleppo_None. 

Ginger root, candied or otherwise prepared or preserved_None. 

Hair, human: 

Raw, Asiatic_ None. 

Nets and netting_ None. 

Hats, unfinished: 

Manila Hemp (Abaca)_None. 

Palm leaf....Mexico. Philippines. 

Straw-Brazil, Dominican Re- 

(Unfinished hats of the following types are not in- public. Italy, Japan, 

eluded: Lindu, Lintao. Macorra, Panama, Pandan, Philippines. 

Raffia, Toqullla. and Yeddo.) 

Jade, stones, cut but not set and suitable for use in Jewelry._ None. 

Medicines, prepared. Chinese type_ None! 

Menthol, natural and synthetic_ Brazil 

Musk ~."II None.’ 

Silk, tussah_ None. 

Sophora Japonica. Including Rutin_ None! 

Tea, Chinese type.HI Formosa. 

Tung oil-- Argentina, Brazil, Par¬ 

aguay. 

Walnuts -- France, Iran, Italy, 

Turkey. 


<3) Merchandise specified in this sub- 
paragraph. howsoever processed, if such 
Merchandise is or has been located in 
or transported from or through Hong 
Kong, Macao, or any country not in the 
authorized trade territory. 

. Type of merchandise 

Agar Agar. 

Antimony. 

Bamboo: 

Bags, baskets and other manufactures ex- 
eluding furniture. 

Poles and sticks. 


Bismuth. 

Camphor, natural and synthetic. 
Camphor oil, natural and synthetic. 
Cane webbing. 

Carpet wool. 

Carpets. 

Chinaware. 

Citronella oil. 

Cotton manufactures: 

Embroideries and laces. 
Embroidered and lace articles. 
Handkerchiefs. 

Wearing apparel. 

Cotton waste. 


Earthenware. 

Feathers and down, Asiatic. 

Hair, animal. 

Hardwood manufactures, Including furni¬ 
ture other than bentwood furniture. 

Hats, paper. 

Hides, buffalo, including India water buffalo. 
Ivory manufactures. 

Linen manufactures: 

Handkerchiefs. 

Embroideries and laces. 

Embroidered and lace articles. 

Other articles excluding wearing apparel. 
Molybdenum. 

Quicksilver. 

Ramie. 

Rugs. 

Seagrass and straw manufactures, excluding 
floor covering. 

Sesame, oil and seed. 

Shoes, leather-soled with non-leather uppers. 
Silk: 

Raw and manufactures. 

Waste. 

Skins, deer and goat. 

Stones, semiprecious and manufactures 
thereof excluding Jewelry. 

Tapestries (including needlework tapes¬ 
tries). 

Tapioca (including tapioca flour). 

Tin: 

Alloys. 

Bars, blocks and pigs. 

Ore. 

Tungsten ores and concentrates. 

§ 500.536 Certain transactions with 
respect to merchandise affected by 
§ 500.204. * * * 

(c) The purchase outside the United 
States for importation into the United 
States of merchandise specified in 
§ 500.204 (other than merchandise to 
which § 500.204 (a) (1) is applicable) 
and the importation of such merchandise 
into the United States (including trans¬ 
actions listed in paragraph (a) of this 
section > are authorized if the merchan¬ 
dise is shipped to the United States di¬ 
rectly or on a through bill of lading from 
the Federal Republic of Germany, Hong 
Kong. Japan. Taiwan (Formosa) or the 
Republic of Korea, provided that there 
is presented to the collector of customs 
in connection with such importation the 
original of an appropriate certificate of 
origin as defined in paragraph (d) of 
this section. 

(d) A certificate of origin is appro¬ 
priate for the purposes of this section 
only if 

(1) It is a certificate of origin which 

* • • • * 

(v) In the case of merchandise shipped 
from the Federal Republic of Germany, 
is issued by the Federal Ministry of 
Economics of the Federal Republic of 
Germany (or its Federal Agency for 
Commodity Trade) and relates to mer¬ 
chandise exported from Germany after 
November 20, 1953. 

(Sec. 5, 40 Stat. 415, as amended; 50 U. S. C. 
App. 5; E. O. 9193, July 6. 1942, 7 F. R. 5205; 

3 CFR, 1943 Cum. Supp. E. O. 9989, Aug. 20, 
1948, 13 F. R. 4891; 3 CFR, 1948 Supp.) 

IsealI A. N. Overby. 

Acting Secretary of the Treasury . 

IF. R. Doc. 53-9868; Filed. Nov. 20, 1953; 
8:56 a. m.J 
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TITLE 14—CIVIL AVIATION 

Chapter I—Civil Aeronautics Board 

Subchapter A—Civil Air Regulations 
JSupp. 11 

Part 18— Maintenance, Repair, and Al¬ 
teration of Airframes, Powerplants, 
Propellers, and Appliances 

CAA RULES, INTERPRETATIONS, AND POLICIES 

The rules, interpretations, and policies 
of the Administrator contained in this 
supplement, implement the provisions 
of Part 18 published on April 5. 1952, 
in 17 P. R. 2975. and made effective by 
the Civil Aeronautics Board on June 15, 
1952. The rules are made effective with¬ 
out delay in the interest of aviation 
safety. Compliance with the notice, 
procedures, and effective date provisions 
of section 4 of the Administrative Pro¬ 
cedure Act is impracticable and contrary 
to the public interest, and therefore is 
not required. 

Ail rules of the Civil Aeronautics Board 
published in Part 18 are repeated here 
for the guidance of the public. The fol¬ 
lowing rules, interpretations, and poli¬ 
cies, which supersede all rules, interpre¬ 
tations. and policies previously promul¬ 
gated by the Administrator of Civil 
Aeronautics under Part 18, are hereby 
adopted: 

APPLICABILITY AND DEFINITIONS 

Sec. 

18.0 Applicability of this part. 

18.1 Definitions. 

18.1- 1 Major alterations (CAA interpreta¬ 

tions which apply to § 18.1 (a) 
(15)). 

18.1- 2 Procedures for handling typical 

major alterations (CAA policies 
which apply to §18.1 (a) (15)). 

18.1- 3 Major repairs (CAA Interpretations 

which apply to §18.1 (a) (16)). 

18.1- 4 Minor alterations (CAA interpreta¬ 

tions which apply to § 18.1 (a) 
(18)). 

18.1- 5 Minor repair (CAA interpretations 

which apply to § 18.1 (a) (19)). 

18.1- 8 Preventive maintenance (CAA in¬ 

terpretations which apply to 
§ 18.1 (a) (22)). 

GENERAL 

18.10 Persons authorized to perform 

maintenance, preventive mainte¬ 
nance, repairs, and alterations. 

18.10- 1 Persons authorized to perform 

maintenance, repairs, and altera¬ 
tions (CAA interpretations which 
apply to § 18.10 (a)). 

18.11 Persons authorized to approve 

maintenance, repairs, and altera¬ 
tions. 

18.11- 1 Return to service (CAA Interpreta¬ 

tions which apply to § 18.11). 

18.11- 2 Contacting CAA representative 

prior to alteration (CAA policies 
which apply to § 18.11).' 

18.12 Flight tests. 

18.12- 1 Flight tests (CAA interpretations 

which apply to § 18.12). 

18.12- 2 Flight test after component replace¬ 

ment (CAA policies which apply 
to § 18.12). 

18.13 Aircraft operating limitations. 

18.13- 1 Aircraft operating limitations (CAA 

policies which apply to § 1,8.13). 

MAINTENANCE, REPAIR, AND ALTERATION 
RECORDS 

18.20 Required records and entries. 


18.20- 1 Flight time In aircraft record 

(CAA interpretations which ap¬ 
ply to § 18.20). 

18.21 Content of repair and alteration 

records. 

18.21- 1 Scope of repair and alteration rec¬ 

ords (CAA interpretations which 
apply to § 18.21 (a)). 

18.22 Form and disposition of major re¬ 

pair or major alteration records. 

18.22- 1 Procedure for certificated mechan¬ 

ics (CAA rules which apply to 
§ 18.22). 

18.22- 2 Procedure for certificated repair 

stations and manufacturers 
(CAA rules which apply to 
§ 18.22). 

18.23 Provisions for air carrier records. 

PERFORMANCE RULES 

18.30 Standard of performance: general. 

18.30- 1 Standard of performance (CAA In¬ 

terrelations which apply to 
§ 18.30). 

18.30- 2 Wood aircraft structures (CAA pol¬ 

icies which apply to § 18.30). 

18.30- 3 Fabric covering (CAA policies 

which apply to § 18.30). 

18.30- 4 Metal aircraft structures (CAA pol¬ 

icies which apply to § 18.30). 

18.30- 5 Control cables and terminals (CAA 

policies which apply to § 18.30). 

18.30- 6 Bolts, screws, and miscellaneous 

fasteners (CAA policies which 
apply to § 18.30). 

18.30- 7 Corrosion protection, cleaners, and 

paint removers (CAA policies 
which apply to § 18.30). 

18.30- 8 Identification and inspection of 

material (CAA policies which 
apply to § 18.30). 

18.30- 9 Aircraft equipment (CAA policies 

which apply to § 18.30). 

18.30- 10 Windshields and enclosures (CAA 

policies which apply to § 18.30). 

18.30- 11 Hydraulic systems (CAA policies 

which apply to § 18.30). 

18.30- 12 Electrical systems (CAA policies 

which apply to § 18.30). 

18.30- 13 Instruments (CAA policies which 

apply to § 18.30). 

18.30- 14 Engine and fuel systems (CAA 

policies which apply to § 18.30). 

18.30- 15 Propellers (CAA policies which ap¬ 

ply to § 18.30). 

18.30- 16 Weight and balance control (CAA 

policies which apply to § 18.30). 

18.30- 17 Procedures and guiding comments 

covering typical major altera¬ 
tions and modifications (CAA 
policies which apply to § 18.30). 

Authority: §§ 18.0 to 18.30-17 issued under 
sec. 205, 52 Stat. 984, as amended: 49 U. S. C. 
425. Interpret or apply secs. 601. 605. 52 
Stat. 1007, 1010, as amended; 49 U. S. C. 551, 
555. 

APPLICABILITY AND DEFINITIONS 

* § 18.0 Applicability of this part. This part 
establishes rules for the performance of 
maintenance, repair, and alteration of air¬ 
craft for which airworthiness certificates 
have been issued by the Administrator, or 
any component thereof. 1 

18.1 Definitions, (a) As used in this part 
terms are defined as follows: 

(1) Aircraft. An aircraft shall mean any 
contrivance now known or hereafter in¬ 
vented, used, or designed for navigation of 


1 The Administrator publishes Civil Aero¬ 
nautics Manual 18 which lists operations 
considered to be maintenance, preventive 
maintenance, minor and major repairs, and 
alterations, and sets forth acceptable pro¬ 
cedures, methods, and practices under the 
provisions of this part. This manual may 
be obtained from the Superintendent of 
Documents. Government Printing Office, 
Washington 25. D. C. 


or flight in the air. Including airframe, pow- 
erplant. propeller, and appliances. 

(2) Aircraft engine. An aircraft engine 
shall mean an engine used, or intended to 
be used, for propulsion of aircraft, and in¬ 
cludes all parts, appurtenances, and acces¬ 
sories thereof other than propellers. 

(3) Airframe. Airframe shall mean any 
and all kinds of fuselages, booms, nacelles, 
cowlings, fairings, empennages, airfoil sur¬ 
faces, and landing gear, and all parts, acces¬ 
sories, or controls, of whatever description, 
appertaining thereto, but not including 
powerplants and propellers. 

(4) Alteration . An alteration shall mean 
any appreciable change in the design of an 
airframe, powerplant, propeller, or appliance. 

(5) Appliances. Appliances shall menu 
instruments, equipment, apparatus, parts, 
appurtenances, or accessories of whatever 
description, which are used, or are capable of 
being or intended to be used, in the naviga¬ 
tion, operation, or control of aircraft in flight 
(including communication equipment, elec¬ 
tronic devices, and any other mechanism or 
mechanisms installed in or attaclied to air¬ 
craft during flight, but excluding para¬ 
chutes). and which are not a part’or parts 
of airframes, powerplants, or propellers. 

(6) Appropriately certificated air carrier. 
An appropriately certificated air carrier shall 
mean an air carrier holding an air carrier 
operating certificate, and w’hich is required, 
either by its operating certificate or by opera¬ 
tions specifications approved by the Admin¬ 
istrator. to provide for a continuous air¬ 
worthiness maintenance and inspection 
program to be performed by the carrier in 
accordance with its maintenance manual. 

(7) Approved. Approved, when used either 
alone or as modifying such words as aircraft, 
airframe, powerplant. propeller, appliance, 
method, or technique, shall mean approved 
by the Administrator of Civil Aeronautics 
In accordance with the applicable require¬ 
ments of this subchapter. 

(8) Authorized representative of the Ad¬ 
ministrator. An authorized representstlve 
of the Administrator shall mean any em¬ 
ployee of the Civil Aeronautics Administra¬ 
tion or any private person, authorized by the 
Administrator to perform particular duties 
of the Administrator under the provisions 
of this part. 

(9) Certificated mechanic. A certificated 
mechanic shall mean an individual holding 
a valid mechanic certificate with appropriate 
ratings issued by the Administrator. 

(10) Certificated repair station. A certifi¬ 
cated repair station shall mean a facility for 
the maintenance, repair, and alteration of 
airframes, powerplants. propellers, or appli¬ 
ances, holding a valid repair station certifi¬ 
cate with appropriate ratings issued by the 
Administrator. 

(11) Certificated repairman. A certificat¬ 
ed repairman shall mean an individual hold¬ 
ing a valid repairman certificate Issued in 
accordance with Subpart B of Part 24 of this 
subchapter. 

(12) Component. A component shall 
mean a constituent part of an aircraft. 

(13) Instrument. An instrument shall 
mean a device utilizing internal mechanism 
to Indicate visually or aurally the ^attitude, 
altitude, performance, or operation of an 
aircraft or any component thereof, and shall 
include electronic instrumentation and de¬ 
vices for the automatic control of navigation 
of the aircraft in flight. 

(14) Maintenance. Maintenance, which 
includes preventive maintenance, shall mean 
the inspection, overhaul, repair, upkeep, and 
preservation of airframes, powerplants, pro¬ 
pellers, and appliances, including the re¬ 
placement of parts. 

(15) Major alteration. A major alteration 
of an aircraft or any component thereof shall 
mean: 

(i) An alteration W'hich might cause an 
appreciable change in its weight, balaiuOr 
structural strength, performance, power- 
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plant operation, flight characteristics, or 
other qualities affecting airworthiness, or 

(ii) An alteration which is not accomp¬ 
lished in accordance with accepted practices 
or cannot be performed by means of ele¬ 
mentary operations. 

(16) Major repair. A major repair to an 
aircraft or any component thereof shall 

mean: 

(i) A repair which. If improperly accom¬ 
plished. would adversely affect the structural 
strength, performance, flight characteristics, 
powerplant operation, or other qualities af¬ 
fecting airworthiness, or 

(ii) A repair which is not accomplished 
in acordance with accepted practices or can¬ 
not be performed by means of elementary 
operations. 

(17) Manufacturer. A manufacturer shall 
mean any person who: 

(1) Holds a type or production certificate 
for and manufactures an aircraft, aircraft 
engine, propeller, or appliance, or 

(U) Manufactures an approved appliance 
in accordance with a specification issued 
by the Administrator. 

(18) Minor alteration. A minor alteration 
of an aircraft or any component thereof 
shall mean an alteration other than a major 
alteration. 

(19) Minor repair. A minor repair shall 
mean any repair other than a major repair, 

(20) Person. Person shall mean any in¬ 
dividual, firm, copartnership, corporation, 
company, association. Joint-stock association, 
or body politic; and includes any trustee, 
receiver, assignee, or other similar repre¬ 
sentative thereof. 

(21) Powerplant. Powerplant shall mean 
an aircraft engine and its component parts, 
and other parts necessary to properly Install 
Euch engine in an aircraft, but not the 
propeller (if used). 

(22) Preventive maintenance. Preventive 
maintenance shall mean simple or minor 
preservation operations and the replacement 
of small standard parts not involving com¬ 
plex assembly operations.* 

(23) Propeller. Propeller shall mean a 
device for propelling an aircraft through the 
air, having blades mounted on a power- 
driven shaft, which when rotated produces 
by its action on the air a thrust approxi¬ 
mately parallel to the longitudinal axis of 
the aircraft, and shall also include control 
components normally supplied by the manu¬ 
facturer of the propeller. It shall also in¬ 
clude a system of rotating airfoils which 
serve either to counteract the effect of the 
main rotor torque of a rotorcraft or to 
maneuver a rotorcraft about 1 or more of its 
3 principal axes. 

(24) Repair. Repair shall mean the resto¬ 
ration of an airframe, powerplant, propeller, 
or appliance to a condition for safe operation 
after damage or deterioration. 

(25) Type. Type shall mean all aircraft 
of the same basic design, including all modi¬ 
fications^ thereto. 

§ 18.1-1 Major alterations (CAA 
interpretations which apply to § 18.1 (a) 
( 15)). Changes of the following types 
to an airframe, powerplant, propeller, 
or appliance, when not listed in the 
specifications issued by the Civil Aero¬ 
nautics Administration, are considered 
aircraft major alterations. 

(a) Airframe major alterations. (1) 
Ma i°r changes to the basic design or ex¬ 
ternal configuration of any structural 
component such as; 

Wings. 

Tail surfaces. 

Fuselage. 


The Administrator will publish, as part of 
^tvii Aeronautics Manual 18, the various 
peratlons constituting preventive mainte¬ 
nance of the several types of aircraft. 


Engine mounts. 

Control system. 

Landing gear. 

Hull or floats. 

Elements of components (spars, ribs, fit¬ 
tings, shock absorbers, bracing, cowlings, 
fairings, balance weights, etc.) of an air¬ 
frame. 

Hydraulic and electrical actuating system of 
components. 

Rotor blades. 

(2) Changes in equipment where the 
cumulative weight change of all such 
alterations since the aircraft was re¬ 
weighed or the weight and balance data 
recomputed exceed two percent of the 
certificated empty weight of aircraft 
under 12,500 pounds gross weight or l / 2 
of one percent of the certificated maxi¬ 
mum landing weight on aircraft over 
12,500 pounds gross weight and/or the 
empty weight center of gravity location 
exceeds */ 2 of one percent of M. A. C. 

(3) Changes to the basic design of the 
fuel, oil, cooling, heating, cabin pres¬ 
surization, electrical, hydraulic, deicing, 
and exhaust systems. 

(4) Modifications to the wing or to 
fixed or movable control surfaces which 
affect flutter and vibration character¬ 
istics. 

<5) Installation or modification of any 
system affecting the structural airworth¬ 
iness, flight behavior, or control of the 
aircraft. 

<b) Powerplant major alterations . 
Changes such as the.following are con¬ 
sidered major powerplant alterations: 

(1) Installation of a type of engine 
different from that approved for the 
aircraft. 

(2) Conversion of an aircraft engine 
from one approved model to another, in¬ 
volving any changes in compression ra¬ 
tio, propeller reduction gear, impeller 
gear ratios or the substitution of major 
engine parts which requires extensive 
rework and testing of the engine. (See 
§ 18.30-14 (a) (9) for details of identifi¬ 
cation of converted engines.) 

(3) Modification of the engine by re¬ 
placing aircraft engine structural parts 
with other than those supplied by the 
original manufacturer or otherwise spe¬ 
cifically approved by the Civil Aeronau¬ 
tics Administration. 1 

(4) Installation of an accessory which 
has not been approved for the engine. 

(5) Removal of accessories that are 
listed as required equipment on the air¬ 
craft or engine specification. 

(6) Changes to the basic design of the 
engine mount. 

(7) Installation of structural parts 
such as engine mount attachment bolts 
or engine attachment bolts, other than 
the type of parts approved for the in¬ 
stallation. 

(8) Conversions of any sort for the 
purpose of using fuel of rating or grade 
other than that called for in the engine 
specification. 

(c) Propeller major alterations. 
Changes such as the following, when not 
authorized in the propeller specifications 
issued by the Civil Aeronautics Adminis¬ 


1 Changes as above require extensive proof 
tests as specified in Part 13 ol the CivU Air 
Regulations. 


tration,* are considered major propeller 
alterations: 

(1) Changes in blade design. 

(2) Changes in hub design. 

(3) Changes in governor or control 
design. 

(4) Installation of a propeller governor 
or feathering system. 

<5) Installation of propeller de-icing 
system. 

(6) Installation of parts not approved 
for the propeller. 

(7) Any changes in the design of a 
balance propeller or its controls. 

<d) Appliance major alterations. 
Changes to the basic design not made in 
accordance with “Administrator of Civil 
Aeronautics” approved recommenda¬ 
tions of the appliance manufacturer or 
in accordance with a CAA Airworthiness 
Directive are considered to be major ap¬ 
pliance alterations. 

§ 18.1-2 Procedures for handling cer¬ 
tain typical major alterations or modifi¬ 
cations (CAA policies which apply to 
§ 18.1 (a) (15). Procedures for han¬ 
dling certain typical alterations or mod¬ 
ifications are discussed in detail in 
§ 18.30-17. 

§ 18.1-3 Major repairs (CAA inter¬ 
pretations which apply to $ 18.1 (a) (16). 
Repairs of the following types to an air¬ 
frame, powerplant. propeller, or appli¬ 
ance are considered to be major repairs: 

(a) Airframe major repairs. (1) All 
repairs involving the strengthening, re¬ 
inforcing, splicing and manufacturing of 
primary structural members or their re¬ 
placement, when replacement is by 
fabrication such as riveting or welding, 
are considered airframe major repairs. 
The following are examples of such 
members: 

Bex beams. 

Monocoque or semimonocoque wings or con¬ 
trol surfaces. 

Wing stringers or chord members. 

Repairs Involving the substitution of 
materials. 

Spars. 

Spar flanges. 

Members of truss-type beams. 

Thin sheet webs of beams. 

Keel and chine members of boat hulls or 
floats. 

Corrugated sheet compression members 
which act as flange material of wings or 
tall surfaces. 

Wing main ribs and compression members. 
Wing or tail surface brace struts. 

Engine mounts. 

Fuselage longerons. 

Members of the side truss, horizontal truss, 
or bulkheads. 

Main seat support braces and brackets. 
Landing gear brace struts. 

Axles. 

Wheels. 

Skis, and ski pedestals. 

Parts of the control system such as control 
columns, pedals, shafts, brackets, or horns. 

(2) The repair of damaged areas in 
metal or plywood stressed covering ex¬ 
ceeding six inches in any direction; the 
repair of portions of skin sheets by mak¬ 
ing additional seams; splicing of skin 
sheets. 

*3) Repair of three or more adjacent 
wing or control surface ribs or leading 


* Changes such as outlined above usually 
Involve proof testing of the propeller or gov¬ 
ernor in accordance with Part 14 of the Civil 
Air Regulations. 
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edge of wings and control surfaces, be¬ 
tween such adjacent ribs. 

(4) Repair of fabric covering involv¬ 
ing a greater area than required to re¬ 
pair two adjacent ribs; replacement of 
fabric on fabric covered components such 
as wings, fuselages, stabilizers, and con¬ 
trol surfaces. 

(5) Rebuilding, including rebottoming, 
of removable or integral fuel tanks, and 
oil tanks. 

(b> Powerplant major repairs. Re¬ 
pairs such as the following are considered 
powerplant major repairs: 

(1) Any maintenance operation re¬ 
quiring (i) the separation or disassembly 
of a crankcase or crankshaft of an en¬ 
gine equipped with an integral super¬ 
charger and/or propeller reduction gear¬ 
ing; (ii) disassembly of a nonfloat type 
carburetor or fuel injection unit used 
with such engines; or, (iii) top overhaul 
of such engines. 

(2) Special repairs to structural en¬ 
gine parts by welding, plating, metalizing 
or other methods. (See § 18.30-14 (a) 
(10) through (12) for details.) 

(c> Propeller major repairs. Repairs 
of the following types are considered to 
be major propeller repairs: 

(1) Any repairs to or straightening of 
steel blades. 

(2) Repairing or machining of steel 
hubs. 

(3) Shortening of blades. 

(4) Retipping of wood propellers. 

(5) Replacement of outer laminations 
on fixed pitch wood propellers. 

(6) Repairing elongated bolt holes in 
the hub of fixed pitch wood propellers. 

(7) Inlay work on wood blades. 

(8) All repairs to composition blades. 

(9) Replacement of tip fabric. 

(10) Replacement of plastic covering. 

(11) Repair of propeller governors. 

(12) Repair of balance propellers of 
rotocraft. 

(13) Overhaul of controllable pitch 
propellers (see §18.30-15 (c) (1)). 

(14) Repairs to deep dents, cuts, scars, 
nicks, etc., and straightening of alumi¬ 
num blades, such as described in 
§ 18.30-15 (b) (3) (iii). 

(15) The repair or replacement of in¬ 
ternal elements of blades. 

(d) Appliance major repairs. Repairs 
to appliances which are complex repair 
operations requiring the use of skilled 
techniques and/or special tools and test 
equipment not available to a mechanic 
working outside of an appliance shop are 
considered to be a major repair. Major 
repairs to appliances include, but are not 
limited to the following: 

(1) Instruments. All repairs to 
instruments. 

(2) Electronics equipment. Adjusting 
and calibration of VOR, ILS or DME 
equipment. 

(3) Electrical equipment. Rewinding 
of any electrical accessory field coil. 

(4) Hydraulic accessories. Complete 
disassembly of complex hydraulic power 
valves. 

(5) Mechanical accessories, (i) Pres¬ 
sure type carburetor overhaul, (ii) 
Overhaul of pressure type fuel, oil or 
hydraulic pumps. 

§ 18.1-4 Minor alterations (CAA in- 
terpretations which apply to § 18.1 (a). 


(18)). Changes such as the following 
to an airframe, powerplant, propeller, or 
appliance are considered minor aircraft 
alterations: 

(a) Airframe minor alterations. 
Changes such as listed below are con¬ 
sidered to be airframe minor alterations: 

(1) Optional equipment on aircraft 
specification. The installation or re¬ 
moval of specific items of optional equip¬ 
ment listed in the aircraft specification 3 
when such installation is made in ac¬ 
cordance with the manufacturer’s 
instructions. 

(2) Equipment of equal or less weight. 
The installation or removal of equipment 
of equal or less weight and in the same 
location as that listed as optional equip¬ 
ment in the aircraft specification. 

(3) Changes to improve service life. 
Changes of a minor nature may be made 
to structural and nonstructural elements 
for the purpose of improving the service 
life or reducing maintenance costs, pro¬ 
vided the cumulative weight changes of 
all such alterations since the aircraft 
was reweighed or the weight and bal¬ 
ance data recomputed do not exceed two 
percent of the certificated weight empty 
on aircraft under 12,500 pounds gross 
weight, or one-half of 1 percent of the 
certificated maximum landing weight on 
aircraft over 12,500 pounds gross weight 
and provided the empty weight center of 
gravity location does not exceed one- 
half of 1 percent of MAC. 

(b) Powerplant minor alterations. 
Any powerplant alteration other than 
listed as a major alteration under § 18.1- 

(1) (b) is considered to be a minor 
powerplant alteration. The following 
are examples of powerplant minor al¬ 
terations : 

(1) Alterations to supporting brackets 
or braces of units of the powerplant 
which do not adversely affect the struc¬ 
tural integrity of such parts. 

(2) Changes to the cowling which do 
not affect engine cooling, such as revi¬ 
sions to mounting bracket attachments. 

(3) The alteration or conversion of an 
aircraft engine by simple substitution of 
parts of different design or addition of 
CAA approved parts in accordance w T ith 
approved practices and in conformity to 
the engine manufacturer’s or CAA in¬ 
structions. 

(c) Propeller minor alterations. Any 
propeller alteration other than defined as 
a major alteration under § 18.1-1 (c) is 
considered to be a minor propeller alter¬ 
ation. The following are examples of 
minor propeller alterations: 

(1) Initial installation of a propeller 
spinner. 

(2) Changes to the basic design of, or 
the relocating of brackets or braces of 
the propeller controls. 

(3) Changes to the basic design of 
propeller control rods or cables. 

(d) Appliance minor alterations. 
Changes to the basic design made in ac¬ 
cordance with the "Administrator of 
Civil Aeronautics” approved recommen¬ 
dations of the appliance manufacturer, 
or in accordance with a CAA Airworthi¬ 


* Copies of aircraft specifications may be 
obtained from CAA, Office of Aviation Infor¬ 
mation, Washington 25, D. C. 


ness Directive are considered to be minor 
appliance alterations. 

§ 18.1-5 Minor repairs (CAA inter¬ 
pretation which apply to § 18.1 (a) (19)). 
Repairs of the following types to an air¬ 
frame, powerplant, propeller, or appli¬ 
ance are considered to be minor repairs: 

(a) Airframe minor repairs —(1) Non¬ 
structural members. Repairs to non¬ 
structural members which may affect the 
airworthiness of an aircraft, such as: 

Cowlings. 

Wing and control surface fairings. 

Electrical Installations. 

Windshields. 

(2) Ta?iks. Patching and repairing 
of leaks in nonintegral fuel, oil, hy¬ 
draulic, and de-icer fluid tanks. 

(3) Ribs, leading and trailing edges, 
tip strips. The repair of: Not more than 
two adjacent wing or control surface ribs 
of a conventional type (wood or metal): 
the leading edge of wing and control 
surfaces between two adjacent wing or 
control surface ribs; the trailing edge of 
wings, control surfaces, and flaps; the 
wing and control surface tip strips. 

(4> Fabric covering. Patching of 
fabric involving replacement of fabric 
covering of surfaces when such replace¬ 
ment is of an area not greater than that 
required to repair two adjacent ribs. 

(5) Metal or plywood stressed cover¬ 
ing. The patching of holes in metal or 
plywood stressed covering not to exceed 
6 inches in any direction when ribs, 
stringers, bulkheads, and reinforcements 
are not directly affected. 

(6) Replacement of components. Re¬ 
placement of components or complete 
units such as listed below with parts sup¬ 
plied by the original manufacturer or 
manufactured in accordance with ap¬ 
proved drawings: 

Wings. 4 

Replaceable wing tips. 4 

Control surfaces* (fixed and movable) and 
control cables. 

Wing or control surface bracing (struts or 
wires) • 

Floats. 

Landing gears. 

Tall wheel assemblies. 

Engine mounts (prefabricated and bolted 
on, not to be welded on). 

Fuel and oil system accessories. 

Hydraulic system accessories. 

Fuel and oil tanks. 

Powerplant controls. 

Propeller controls. 

Appliances such as: instruments, hydraulic 
or electrical actuating units of components, 
cabin heaters, radio units, auto-pUots. 

(b) Powerplant minor repairs. Any 
powerplant repair other than listed under 
§ 18.1-3 as a major repair, or under 
§ 18.1-6 as preventive maintenance, is 
considered to be a minor repair. The 
following are examples of powerplant 
minor repairs: 

(1) Engine top overhauls. Engines 
which have neither an integral super¬ 
charger nor integral propeller reduction 
gearing, consisting of the following: 

(i) Removal of cylinders. 

(ii) Grinding valves and removing 
carbon. 

(iii) Fitting new rings. 


4 See § 18.12-2 regarding flight test after 
component replacement. 
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(iv) Adjustments of valve gear or re¬ 
placement of parts in valve mechanism 
outside of the crank case. 

(2) Engine complete overhauls. 
Complete overhauls of engines which 
have neither an integral supercharger 
nor integral propeller reduction gearing. 

(3) Replacement of components. The 
replacement of components not a part 
of the basic structure of the engine, such 
as carburetors, magnetos, ignition har¬ 
nesses, on engines of any horsepower. 

(4) Replacement of accessories. The 
replacement of components such as gen¬ 
erators, starters, fuel pumps, vacuum 
pumps, hydraulic pumps, and oil coolers 
on engines of any horsepower. 

(c) Propeller minor repairs. Repairs 
such as the following to propellers are 
considered to be propeller minor repairs: 

(1) Repairing dents, cuts, scars, 

scratches, -nicks, leading edge pitting of 
aluminum blades, provided removal or 
treatment does not materially affect the 
strength, weight, balance, or perform¬ 
ance of the propeller. (See § 18.30-15 
<b) (3) (iii).) 

<2) Repairing dents, cuts, scars, 

scratches, nicks, and small cracks par¬ 
allel to the grain of wood blades. (See 
§18.30-15 <b> (2) (i).) 

(3) Removal and installation of pro¬ 
pellers. 

(4) Assembly and dissassembly of 

ground adjustable propellers. 

(5) Balancing of fixed pitch and 
ground adjustable propellers. 

(6) Refinishing of wood propellers. 

(d) Appliance minor repairs. Any 

repair to an appliance which would not 
be defined as a major appliance repair 
under § 18.1-1 (d) or preventive main¬ 
tenance under § 18.1-6 is considered to 
be a minor appliance repair. 

? 13.1-6 Preventive maintenance 
( CAA interpretations which apply to 
§ 18.1 (a) (22). The following are con¬ 
sidered to be typical preventive mainte¬ 
nance operations: 

Removal, installation, and repair of landing 
gear tires. 

Replacing of elastic shock absorber cords on 
landing gear. 

Servicing landing gear shock struts by add¬ 
ing oil and/or air. 

Servicing landing gear wheel bearings, such 
as cleaning and greasing. 

Replacing defective safety wiring or cotter 

keys. 

Any lubrication not requiring disassembly 
other than removal of nonstructural cover 
plates, cowlings, fairings, etc. 

Making simple fabric patches not requiring 
rib stitching or the removal of structural 
port6 or control surfaces. 

Replenishing hydraulic fluid in hydraulic 
reservoir. 

Reflnishing decorative coating of fuselage, 
wings, and tall group surfaces (excluding 
balanced control surfaces), fairings, cowl¬ 
ing, landing gear, cabin or cockpit interior 
not requiring removal or disassembly of 
any primary structure or operation system 
such as hydraulic or fuel system. 

Applying preservative or protective material 
to components where no disassembly of 
primary structure or operation systems is 
Involved, such as seaplane preservation 
fparalkatone to control cables, etc.), anti¬ 
corrosive paint to structures or com¬ 
ponents where such coating is not pro¬ 
hibited or is not contrary to good practices. 


Cabin or cockpit interior work (repairing 
upholstery and decorative furnishings) 
which does not require disassembly of any 
primary structure or operation system or 
interfere with an operating system or af¬ 
fect primary structure of the aircraft. 
Small simple repairs to fairings, nonstruc¬ 
tural cover plates, cowlings, such as drill¬ 
ing stop holes (section 18.30), small patch¬ 
es and reinforcements not making any 
change to contour where such change 
would interfere with proper air flow. 
Replacing of side windows where such work 
does not interfere with structure or any 
operating system such as controls, elec¬ 
trical equipment, etc. 

Replacing of safety belts. 

Replacing of seats or seat parts wth replace¬ 
ment parts approved for the aircraft, not 
involving disassembly of any primary 
structure or operating system. 

Trouble shooting and repairing broken cir¬ 
cuits in landing light wiring circuits. 
Replacing of bulbs, reflectors, and lenses 
of position and landing lights. 

Replacing of wheels and skis where no weight 
and balance computation ts Involved. 
Replacing of any cowling not requiring re¬ 
moval of the propeller or any disconnect¬ 
ing of flight controls. 

Replacing or cleaning and setting of spark 
plug gap clearance. 

Replacing of any hose connection except 
hydraulic connections. 

Replacing prefabricated fuel lines. 

Cleaning fuel and oil strainers. 

Replacing of batteries and checking fluid 
level and specific gravity. 

GENERAL 

§ 18.10 Persons authorized to perform 
maintenance, preventive maintenance, re¬ 
pairs, and alterations .* No person shall per¬ 
form maintenance, preventive maintenance, 
repairs, or alterations on civil aircraft of 
United States registry except as provided as 
follows: 

(a) A certificated mechanic or a person 
who works under the direct supervision of 
such mechanic may perform maintenance, 
repairs, and alterations on aircraft or air¬ 
craft components including related appli¬ 
ances. appropriate to his rating, but exclud¬ 
ing major repairs and alterations to propel¬ 
lers and all repairs and alterations to 
instruments. 

(b) An appropriately rated repair station 
may perform maintenance, repairs, and al¬ 
terations on aircraft or aircraft components, 
including propellers and appliances, as pro¬ 
vided in Part 52 of this subchapter. 

(c) A certificated pilot may perform, on 
aircraft owned or operated by him, except 
aircraft used in air carrier service, such pre¬ 
ventive maintenance as may be authorized 
by the Administrator. 

(d) A manufacturer shall be subject to 
the requirements of paragraphs (a) and (b) 
of this section, except that he may rebuild or 
alter: 


* The Communications Act of 1934, as 
amended, and the rules and regulations of 
the Federal Communications Commission re¬ 
quire that all transmitter adjustments or 
tests during or coincident with the installa¬ 
tion, servicing, or maintenance of a radio 
station licensed by the Federal Communi¬ 
cations Commission which may affect the 
proper operations of such station shall be 
made by or under the immediate supervision** 
and responsibility of a person holding a first- 
or second-class radio operator license Issued 
by the Federal Communications Commis¬ 
sion, either radiotelephone or radiotelegraph 
as may be appropriate for the class of station 
concerned, who shall be responsible for the 
proper functioning of the station equipment. 


(1) Any product manufactured by him 
under a type or production certificate, or 

(2) Any product manufactured by him 
and approved under the terms of a Techni¬ 
cal Standard Order or Product and Process 
Specification issued by the Administrator. 

(e) An appropriately certificated air car¬ 
rier may perform maintenance, repairs, and 
alterations on aircraft or aircraft compon¬ 
ents, including propellers and appliances, as 
provided for in its continuous airworthiness 
maintenance and inspection program and its 
maintenance manual. 

§ 18.10-1 Persons authorized to per¬ 
form maintenance, repairs, and altera¬ 
tions (CAA interpretations which apply 
to § 18.10 (a)). Direct supervision 

means that the supervising mechanic 
personally maintains such observation of 
the work being performed as is necessary 
to insure that the work is being per¬ 
formed properly, and the supervising 
mechanic is readily available in person 
for consultation with the person per¬ 
forming the work. 

§ 18.11 Persons authorized to approve main¬ 
tenance, repairs, and alterations —(a) Main¬ 
tenance, minor repairs, and minor altera¬ 
tions. No airframe, powerplant, propeller, or 
appliance which has undergone maintenance, 
minor repair, or minor alteration may be 
approved and returned to service except by 
one of the following: 

(1) An appropriately rated certificated 
mechanic, or 

(2) An appropriately rated certificated re¬ 
pair station, or 

(3) An appropriately certificated air car¬ 
rier. or 

(4) A manufacturer, if the product has 
been rebuilt or altered by the manufacturer 
under the provisions of § 18.10 (d). 

(b) Major repairs and major alterations. 
No airframe, powerplant, propeller, or appli¬ 
ance, which has undergone any major repair 
or major alteration shall be returned to serv¬ 
ice until such repair or alteration has been 
examined, inspected, and approved as air¬ 
worthy by one of the following: 

(1) An authorized representative of the 
Administrator, or 

(2) An appropriately rated certificated 
repair station, if the work has been per¬ 
formed by such repair station in accordance 
with a manual, specification, or other tech¬ 
nical data aproved by the Administrator/ or 

(3) A manufacturer, if the product has 
been rebuilt or altered by the manufacturer 
under the provisions of § 18.10 (d) and in 
accordance with a manual, specification, or 
other technical data approved by the Ad¬ 
ministrator/ or 

(4) An appropriately certificated air car¬ 
rier, if the work has been performed by 
such air carrier in accordance with a manual, 
specification, or other technical data approved 
by the Administrator/ 

§ 18.11-1 Return to service (CAA in¬ 
terpretations which apply to §18.11). 
An airframe, powerplant, propeller, or 
appliance which has undergone mainte¬ 
nance. repair or alteration is considered 
returned to service when it has been de¬ 
termined airworthy by a person author- 


4 Major repairs and major alterations whose 
design has not previously been approved 
by the Administrator may require the sub¬ 
mittal of technical data and/or flight tests 
in order to establish compliance with the 
applicable airworthiness provisions. Ex¬ 
amples of such major alterations for which 
It would be desirable to contact a representa¬ 
tive of the Administrator prior to accom¬ 
plishment of the alteration are given in 
Civil Aeronautics Manual 18. 
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ized to approve maintenance, repairs or 
alterations under § 18.11, and: 

(a) Appropriate aircraft record en¬ 
tries have been made and approved by 
a person authorized under § 18.11 (a). 

(b) The repair and alteration form 
authorized or furnished by the Adminis¬ 
trator has been properly executed and 
approved by a person authorized under 
§ 18.11 (b). 

§ 18.11-2 Contacting CAA represent¬ 
ative prior to alteration CCAA policies 
which apply to § 18.11). Before the fol¬ 
lowing major alterations are undertaken, 
they should be discussed with a repre¬ 
sentative of the Administrator who is 
authorized to approve them. 

(a) Major changes to the basic design 
of the wings or control surfaces. 

(b) Changes which may affect the 
aerodynamic characteristics, flight be¬ 
havior, or control of the aircraft. 

(c) Major alterations of any primary 
structure that require structural sub¬ 
stantiation. 

(d) Installation of a fuel tank in a 
wing which was not designed to contain 
a fuel tank. 

(e) Replacing of fabic covering of a 
wing with metal covering. 

(f) Installation of an engine and 
propeller other than listed in the aircraft 
specification. 

(g) Installation of a propeller model 
not listed on the pertinent CAA aircraft 
specification. 

(h) Converting from landing gear 
with tail wheel to a tricycle-type landing 
gear, such installation not listed on the 
CAA aircraft specification. 

(i) Previously unapproved changes to 
engine adjustments and settings having 
an effect on power output, such as 
changes in carburetor settings and igni¬ 
tion timing. 

(j) Changes to air intake, air scoop, 
or carburetor heat valve which may al¬ 
ter intake air flow, affect fuel metering, 
or change mixture distribution pattern. 

(k) Changes to exhaust system which 
may increase back pressure and thereby 
decrease power output or reduce reliabil¬ 
ity. 

(l) Changes reducing strength of 
power-plant components, such as adding 
openings in cowl or engine mount struc¬ 
ture. cutting down edge distances on 
mounting flanges, increasing exhaust 
system overhang on exhaust parts, etc. 

(m) Change in location or direction of 
motion of powerplant controls. 

(n) Changes which might adversely 
influence the aerodynamic effect of the 
powerplant. such as adding or changing 
cowl flaps, increasing size of air inlets 
or outlets, or change in shape of cowling 
protuberances, etc. 

(o) Powerplant changes which result 
in a change in c. g. range. 

(p) Changes affecting cooling of en¬ 
gine, such as baffle changes, addition of 
holes in cowling and baffle parts, placing 
of obstructions in air flow path, or re¬ 
stricting air inlet or outlet openings. Ex¬ 
haust system changes which cause an in¬ 
crease in back pressure usually have an 
adverse effect on engine cooling. 

(q) Changes adversely affecting fuel 
flow to the engine, such as adding re¬ 
strictions in the form of fittings, larger 
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lines, finer mesh screens, or valve sub¬ 
stitutions; altering flow characteristics 
by changes in fuel tank vents or reloca¬ 
tion of fuel system components. 

5 18.12 Flight tests . No aircraft which 
has undergone any major repair or major 
alteration shall be operated when carrying 
passengers or being operated for hire, unless 
such aircraft has thereafter been test flown 
by a person holding a pilot certificate of at 
least private grade with appropriate ratings 
for such aircraft. The pilot shall make a 
written notation in the aircraft repair and 
alteration records to the effect that he has 
flown such aircraft and has found the flight 
operation to be satisfactory.® 

§ 18.12-1 Flight tests (CAA inter¬ 
pretations which apply to 118.12). (a) 

Any aircraft which has undergone a 
major repair or a major alteration must 
be given a flight test before it can be 
used for the carriage of passengers or 
be operated for hire. The purpose of the 
flight test is to confirm that the major 
alteration or major repair involved has 
had no adverse effect on the perform¬ 
ance or flight characteristics of the 
aircraft. In order to accomplish this ob¬ 
jective, it is necessary that the pilot con¬ 
ducting the flight test possess sufficient 
aeronautical background and experience 
to analyze the operation of airframes, 
powerplants, propellers, and appliances. 
Specifically, the pilot should be com¬ 
petent to analyze and report on the fol¬ 
lowing: 

(1) Engine operation, power output, 
engine temperature, and engine smooth¬ 
ness. 

(2) Control response, performance, 
and proper rigging. 

(3) The proper operation of appli¬ 
ances. 

(4) Proper operation of propellers and 
their controls. 

The pilot should also have sufficient ex¬ 
perience so as to be familiar with any 
operational feature peculiar to the par¬ 
ticular type of aircraft he is planning to 
test. 

(b) The notation in the aircraft rec¬ 
ords referred to in § 18.12 must not be 
made until the pilot has satisfied him¬ 
self that any discrepancy found as a re¬ 
sult of the test flight has been corrected. 

§ 18.12-2 Flight test after component 
replacement (CAA policies which apply 
to § 18.12). In addition to requiring the 
flight test of an aircraft which has 
undergone a major repair or major al¬ 
terations, the aircraft should be test 
flown prior to returning it to service after 
such minor repairs as replacement of 
wings, wing tips, and control surfaces. 
A notation should be made in the air¬ 
craft records by the pilot after comple¬ 
tion of a satisfactory flight test. 

5 18.13 Aircraft operating limitations. 
When a major repair or major alteration re¬ 
sults in any change in the aircraft operating 
limitations or data contained in the approved 
airplane flight manual, appropriate amend- 


6 The objectives of the flight test and the 
technical qualifications which should be 
possessed by the test pilot will be found in 
Civil Aeronautics Manual 18. (Also see foot¬ 
note 4, supra, concerning major alteration 
which may require additional flight testing 
to determine compliance with the applicable 
airworthiness requirements.) 


ments to the aircraft operating limitations 
shall be made in the form and manner ap¬ 
proved by the Administrator. 

§ 18.13-1 Aircraft operating limita¬ 
tions (CAA policies which apply to 
§18.13). <a) Aircraft operating limi¬ 

tations are prescribed or approved by 
the CAA for each aircraft as part of the 
airworthiness certificate. Major repairs 
or alterations to the aircraft may render 
all or some of the operating limitations 
inapplicable. It is the responsibility of 
the person, or agency authorized by 
§ 18.11 (b) to approve and return to 
service aircraft which have been repaired 
or altered, to determine whether any of 
the operating limitations have been 
affected. 

(b) The CAA has incorporated in the 
appropriate aircraft specifications the 
prescribed operating limitations for many 
of the common major aircraft altera¬ 
tions. In event the repair or alteration 
is not covered by an applicable CAA 
specification, the required limitations 
will be prescribed at the time the repair 
or alteration is submitted for approval. 
(See § 18.11 (b), footnote 4.) 

(c) Prior to returning the aircraft to 
service, it should carry or display current 
operating limitations as set forth in 
§ 43.10-1 of CAA Manual 43. 

MAINTENANCE, REP AIK, AND ALTERATION 
RECORDS 

5 18.20 Required records and entries. A 
permanent record of every maintenance (ex¬ 
cepting preventive maintenance), repair, 
rebuilding, or alteration of any airframe, 
powerplant. propeller, or appliance shall be 
maintained by the owner (or in the case of 
an aircraft by the registered owner) in a 
logbook or other permanent record satisfac¬ 
tory to the Administrator, which shall con¬ 
tain at least the information specified in 
§ 18.21. Entries in such records shall be 
made or caused to be made by the indi¬ 
vidual, repair station, air carrier, or manu¬ 
facturer performing the work. 

§ 18.20-1 Flight time in aircraft rec¬ 
ord (CAA interpretations which apply to 
§ 18.20. A certificated mechanic per¬ 
forming a periodic inspection must make 
an entry of the inspection in the aircraft 
record. Such entry, to be complete, 
must reflect the flight time or ta¬ 
chometer reading at the time of the 
inspection. 

5 18.21 Content of repair and alteration 
records. The record of all maintenance, re¬ 
pair. rebuilding, and alteration of any air¬ 
frame. powerplant, propeller, or appliance or 
the installation or removal of an appliance 
'shall contain the information set forth in 
paragraphs (a) through (d) of this section: 

(a) An adequate description of the work 
per formed, 

(b) The date of completion of the work 
performed, 

(c) The name of the individual, repair sta¬ 
tion, manufacturer, or air carrier performing 
the work, 

(d) The signature, and if a certificated 
mechanic or certificated repairman the cer¬ 
tificate number, of the person approving as 
airworthy the work performed and authoriz¬ 
ing the return of the aircraft or component 
to service. 

§ 18.21-1 Scope of repair and altera¬ 
tion records (CAA interpretations which 
apply to § 18.21 (a)), (a) Section 18.21 

(a) requires that the repair and altera¬ 
tion records contain an adequate de- 
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scription of the work performed. In 
lieu of describing in detail the work per¬ 
formed, reference may be made to data 
previously approved by the Administra¬ 
tor. In all cases, the entry should iden¬ 
tify the type of work performed and the 
component repaired or altered. An ex¬ 
ample of such an entry could be: “Spliced 
rear spar, left wing outboard of strut 
fitting in accordance with figure 2-3 of 
CAM 18.” 

(b) The replacement of components, 
except those described in § 18.1-6 (pre¬ 
ventive maintenance), with new. rebuilt 
or repaired components of similar de¬ 
sign is a minor repair. An entry of this 
replacement should be made in the per¬ 
manent record referred to in § 18.20. 
When the component was rebuilt or re¬ 
paired by a certificated repair station or 
the manufacturer of the component and 
installed by another person, the instal¬ 
ling agency should include in the descrip¬ 
tion required by paragraph (a) of § 18.21 
a statement identifying the repair sta¬ 
tion or manufacturer performing the 
work. An example of such an entry 
would be as follows: 

Installed left landing gear assembly which 
was rebuilt by Aircraft Services. Repair Sta¬ 
tion No. 0001. A description of the repair is 
on file at that agency under Job number 
386 dated June 1, 1953. 

(c) The information to make an entry 
such as the above example would be ob¬ 
tained from the maintenance release 
furnished by the repair station or manu¬ 
facturer repairing the component. The 
maintenance release is prepared by the 
repair station or manufacturer in ac¬ 
cordance with the procedure set forth 
in § 18.22-2. The CAA considers such 
an entry to relieve the person installing 
the component of responsibility in con¬ 
nection with airworthiness of the repair 
but not the installation of the compo¬ 
nent. 

5 18.22 Form and disposition of major re¬ 
pair or major alteration records. All major 
repairs and major alterations to an airframe, 
powerpiant, propeller, or appliance shall be 
entered on a form acceptable to the Admin¬ 
istrator. Such form shall be executed in 
duplicate and shall be disposed of In such 
manner as. from time to time, may be pre¬ 
scribed by the Administrator. 

§ 18.22-1 Procedure for certificated 
mechanics {CAA rules which apply to 
118.22) —(a) Procedure. The form and 
disposition of major repair and major 
alteration records for repairs or altera¬ 
tions accomplished by certificated me¬ 
chanics shall be as follows: 

(1) Form ACA-337 (Revised April 
*952), Major Repair and Alteration 
Form, shall be used to record all major 
repairs and major alterations. 

(2) The Form ACA-337 shall be exe¬ 
cuted in accordance with the instruc¬ 
tions contained in Appendix A. 

(3) The Form ACA-337 shall be exe¬ 
cuted in duplicate. After the repair or 
alteration has been examined, inspected, 
and approved or rejected, the original 
of the Form ACA-337 shall be given to 
the aircraft owner for retention as part 
of the permanent record referred to in 
^18.20. The copy w ill be retained by the 


§ 18 22-2 Procedure for certificated 
repair stations and manufacturers 
(CAA rules which apply to 118.22 ).— 
(a) Procedure. The form and disposi¬ 
tion of the major repair and major al¬ 
teration records for repair and altera¬ 
tion accomplished by certificated repair 
stations and manufacturers shall be as 
follows: 

(1) Major alterations, (i) All major 
alterations shall be entered on Form 
ACA-337, Major Repair and Alteration 
Form. 

(ii) The Form ACA-337 shall be exe¬ 
cuted in accordance with the instruc¬ 
tions contained in Appendix (a). 

(iii) The form shall be executed in 
duplicate. The altering agency may pre¬ 
pare extra copies for their record: how¬ 
ever, it is not mandatory. The original 
of the Form ACA-337 shall be given the 
aircraft owner for retention as part of 
the permanent record referred to in 
§ 18.20. The copy shall be forwarded*to 
the local CAA office within 48 hours of 
the time the aircraft, airframe, power- 
plant, propeller, or appliance is approved 
for return to service. 

<2> Major repairs, (i) The Adminis¬ 
trator will accept in lieu of Form ACA- 
337 for major repairs made only in ac¬ 
cordance with a manual or specification 
approved by the Administrator, the cus¬ 
tomer's work order upon which repairs 
are recorded by the repair station or 
manufacturer. The original copy of the 
work order shall be furnished the owner 
or purchaser and the duplicate copy shall 
be retained at least two years by the re¬ 
pair station or manufacturer. The 
owner of the aircraft shall be furnished 
an official maintenance release for re¬ 
tention as part of the aircraft permanent 
record required by § 18.20. Where the 
repair is made on a component or acces¬ 
sory not yet identified with an aircraft, 
the release shall remain with the com¬ 
ponent or accessory until it is installed 
in an aircraft. At that time, the in¬ 
stalling agency will make the mainte¬ 
nance release available to the owner for 
incorporation in the permanent aircraft 
record required by § 18.20. 

(ii) The repair station or manufac¬ 
turer may use a maintenance release of 
its own design provided the release in¬ 
corporates the information set forth in 
subdivision (iii) of this subparagraph 
and is signed by an authorized repre¬ 
sentative of the repair station or manu¬ 
facturer. 

(iii) Maintenance release: The re¬ 
lease* shall contain the identity of the 
aircraft or component. In the case of 
an aircraft, it will consist of at least the 
following: make of aircraft, model, serial 
number, nationality and registration 
mark, and location of repair. When the 
repair is to a spare component such as 
a wing, landing gear, propeller, power- 
plant, or appliance, the identification 
will include manufacturer’s name, name 
of component, model and serial number, 
if any. The following statement shall 
also be included: 


•The maintenance release may be com¬ 
bined with the "customer's work order" to 
provide one document so long as it contains 
the required information. 


The aircraft and/or component identified 
above was repaired and inspected in accord¬ 
ance with current Civil Air Regulations and 
was found airworthy for return to service. 

Pertinent details of the repair are on file 
at this agency under work order No.__ 

Date__ 

Signed *_for 

(Signature of authorized Individual) 


(Agency Name) (Certificate No.) 


(Address) 

§ 18.23 Provisions for air carrier records. 
Required records and entries may be re¬ 
placed, in the case of maintenance, repairs, 
or alterations to appropriately certificated 
air carrier aircraft, by a suitable system of 
recording maintenance, repairs, alterations, 
ar.d signatures of responsible personnel: 
Provided, That the Information specified in 
§ 18.21 Is furnished. 

PERFORMANCE RULES 

§ 18.30 Standard of performance; general. 
All maintenance, repairs, and alterations 
shall be accomplished in accordance with 
methods, techniques, and practices approved 
by or acceptable to the Administrator. 

(a) Maintenance and repair. All mainte¬ 
nance and repair shall be accomplished in 
such a manner and the materials used shall 
be of such quality and strength that the con¬ 
dition of the part of the aircraft on which 
such work has been performed shall, with re¬ 
gard to aerodynamic and mechanical func¬ 
tion, structural strength, resistance to vibra¬ 
tion and deterioration, and other qualities 
affecting airworthiness, be at least equivalent 
to its original or properly altered condition. 

(b) Alterations. All alterations shall be 
so designed and accomplished that the 
altered airframe, powerpiant, propeller, or 
appliance will comply with the airworthiness 
requirements for the airframe, powerpiant. 
propeller, or appliance. 

Note: Specific record or reporting require¬ 
ments subsequently prescribed will be sub¬ 
ject to the approval of the Bureau of the 
Budget pursuant to the Federal Reports Act 
of 1942. 

§ 18.30-1 Standard of performance 
(CAA interpretations which apply to 
§ 18.30 —(a) General. All maintenance, 
repairs and alterations must be accom¬ 
plished with the use of such tools, equip¬ 
ment, and test apparatus as are neces¬ 
sary to insure their completion in 
accordance with good accepted industry 
practices. Where special equipment or 
test apparatus is recommended by the 
manufacturer of the article involved, 
such equipment or apparatus, or equiva¬ 
lent acceptable to the Administrator 
must be used. 

(b) Methods, techniques and practices 
set forth in air carrier manuals for the 
performance of approved continuous air- 
worthiness maintenance and inspection 
programs. The maintenance manual 
or applicable maintenance portions of 
the air carrier manual required by Civil 
Air Regulations Parts 40, 41. and 42 for 
the maintenance of air carrier aircraft 
will, unless the air carrier is otherwise 
notified by the Administrator, constitute 
acaeptable methods, techniques and 
practices for the performance of ap¬ 
proved continuous airworthiness main¬ 
tenance and inspection programs. 


• Only those persons specifically author¬ 
ized by the repair station or manufacturer 
management shall be permitted to sign the 
release. 
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RULES AND REGULATIONS 


§ 18.30-2 Wood aircraft structures T — 

(CAA policies which apply to § 18.30) — 

(a) Materials. Three forms of wood are 
commonly used in aircraft: solid wood, 
plywood, and laminated wood. Al¬ 
though several kinds of modified wood 
are sometimes used for special purposes, 
these three forms constitute the bulk of 
all wood aircraft construction materials. 

(1) Quality of wood. All wood and 
plywood used in the repair of aircraft 
structures should be of aircraft quality. 
Table 2-1 lists the permissible varia¬ 
tions in characteristics and properties of 
aircraft wood. 

(2) Species substitution. The species 
used to repair a part should be the same 
as that of the original whenever possible; 
however, permissible substitutes are 
given in table 2-1. 

(3) Effects of shrinkage, (i) When 
the moisture content of a piece of wood 
is lowered, its dimensions decrease. 
The dimensional change is greatest in 
a tangential direction (across the fibers 
and parallel to the growth rings), some¬ 
what less in a radial direction (across 
the fibers and perpendicular to the 
growth rings), and is negligible in a 
longitudinal direction (parallel to the 
fibers), 

(ii) These dimensional changes can 
have several detrimental effects upon a 
wood structure such as loosening of fit¬ 
tings and wire bracing, and checking or 
splitting of wood members. 

(iii) A few suggestions for minimizing 
these shrinkage effects are: 

(a) Use of bushings that are slightly 
short so that when the wood member 
shrinks, the bushings do not protrude 
and the fittings may be tightened firmly 
against the member. 

(b) Gradual dropping off of plywood 
face plates either by feathering or by 
shaping as shown in figure 2-1. 

(4) Replacement of drain holes and 
skin stiffeners . Whenever repairs are 
made that require replacing a portion 
that included drain holes, skin stiffeners, 
or any other items, the repaired portion 
should be provided w T ith similar drain 
holes, skin stiffeners, or items of the 
same dimensions in the same location. 
Reinforcing, under skin repairs, that 
interferes with the flow of water from 
some source, such as inspection holes, 
should be provided with drain holes at 
the lowest points. 

(5) Flutter precautions. When repair¬ 
ing control surfaces, especially on high- 
performance airplanes, care should be 
exercised that the repairs do not involve 
the addition of weight aft of the hinge 
line. Such a procedure may adversely 
disturb the dynamic and static balance 
of the surface to a degree which would 
induce flutter. As a general rule it will 
be required to repair control surfaces 
in such a manner that the structure is 
identical to the original so that the 


T Complete information on the general de¬ 
sign and fabrication of wood aircraft struc¬ 
tures may be found In ANC-18, “Design of 
Wood Aircraft Structures,” and ANC-19, 
“Wood Aircraft Inspection and Fabrication,'* 
copies of which may be obtained for $1.00 
and $1.25, respectively, from the Superin¬ 
tendent of Documents. Government Printing 
Offlce, Washington 25. D. C. 


weight distribution and resulting mass 
balance are not affected in any way. 

(6) Glues and gluing. Satisfactory 
glue joints in aircraft will develop the 
full strength of wood under all condi¬ 
tions of stress. To produce this result 
the gluing operation must be carefully 
controlled so as to obtain a continuous, 
thin, uniform film of solid glue in the 
joint with adequate adhesion to both 
surfaces of the wood. Some of the 
more important conditions involve: 

Properly prepared wood surfaces. 

Glue of good quality, properly prepared. 
Good gluing technique. 

(i) Preparation of wood surfaces for 
gluing, (a) It is recommended that no 
more than 8 hours be permitted to elapse 
between final surfacing and gluing. The 
gluing surfaces should be machined 
smooth and true with planers, jointers 
or special miter saws. Planer marks, 
-chipped or loosened grain, and other 
surface irregularities should not be per¬ 
mitted. Sandpaper should never be used 
to smooth soft wood surfaces that are to 
be glued. Satisfactorily sawed surfaces 
should approach well-planed surfaces in 
uniformity, smoothness, and freedom 
from crushed fibers. 

( b ) Tooth-planing, or other means of 
roughening smooth, well-planed sur¬ 
faces of normal wood before gluing, is 
not recommended. Such treatment of 
well-planed wood surfaces may result in 
local irregularities and objectionable 
rounding of edges. While sanding of 
planed surfaces is not recommended for 
soft woods, sanding is a valuable aid in 
improving the gluing characteristics of 
some hard plywood surfaces; wood that 
has been compressed through exposure 
to high pressures and temperatures; 
resin-impregnated wood (impreg and 
compreg); and laminated paper plastic 
(papreg). 

(c) Wood surfaces for gluing should 
be free from oil, wax, varnish, shellac, 
lacquer, enamel, dope, sealers, paint, 
dust, dirt, old glue, crayon marks, and 
other extraneous materials. 

(d) Wetting tests are useful as a 
means of detecting the presence of wax. 
Drops of water placed on the surface of 
wax-coated wood do not spread or wet 
the wood. At present, preliminary glu¬ 
ing tests appear to be the only positive 
means of actually determining the glu¬ 
ing characteristics of plywood surfaces. 

(ii) Glues. Glues used in aircraft re¬ 
pair fall into two general groups: Casein 
glues, and resin glues. Any glue that 
meets the performance requirements of 
applicable United States Military speci¬ 
fications or has been previously accepted 
by the CAA, is satisfactory for use in 
certificated civil aircraft. In all cases 
glues are to be used strictly in accordance 
with the glue manufacturer s' 
recommendations. 

(a) Casein glues. Casein glues are 
probably more widely used than any of 
the resin glues in wood aircraft repair 
work. The forms, characteristics, and 
properties of water-resistant casein glues 
have remained substantially the same 
for many years except for the addition 
of preservatives. Casein glues for use in 
aircraft should contain suitable pre¬ 
servatives such as the chlorinated phen¬ 


ols and their sodium salts, to increase 
their resistance to organic deterioration 
under high humidity exposures. Most 
casein glues are sold in powder form 
ready to be mixed with water at ordinary 
room temperatures. 

(b) Synthetic resin glues. (1 ) Syn¬ 
thetic resin glues for wood are outstand¬ 
ing in that they retain their strength 
and durability under moist conditions 
and even after exposure to water. The 
best-known and most commonly used 
synthetic resin glues are the phenol- 
formaldehyde, resorcinol-formaldehyde, 
and urea-formaldehyde types. Mate¬ 
rials, such as walnut-shell flour or wood 
flour, are often added by the glue manu¬ 
facturer to the resin glues to give better 
working characteristics and joint-form¬ 
ing properties. Table 2-2 has been pre¬ 
pared as an aid in the selection of cold¬ 
setting synthetic resin glues. It has been 
derived largely from the glue manufac¬ 
turers* directions and instructions, the 
experience of the users of glues, and such 
test results as are available. This list 
is incomplete and subject to change as 
some brands of glues are discontinued, 
others modified, and new glues developed 
and marketed. The inclusion of any 
glue in this list does not constitute an 
endorsement on the part of any govern¬ 
ment agency nor does it assure that it 
will meet applicable specifications. 

(2) The glues listed in this table are 
the room temperature setting type. The 
suitable curing temperatures for the 
urea-formaldehyde type vary from 70 * 
to 75° F.. and for the resorcinol glues 
from 70° F. up. The strength of the 
joint cannot be depended upon if assem¬ 
bled and cured at temperatures below 
70° F. 

(c) Mixing of resin glues. Liquid 
resin glues may come ready for use or 
in a form which requires only the addi¬ 
tion of a hardener. In all cases the mix¬ 
ing. glue consistency, assembly time, etc., 
should comply with the glue manufac¬ 
turers’ recommendations and instruc¬ 
tions. Cold -setting, synthetic - resin 
glues, when prepared for use. are usually 
sharply limited in working life, and care 
should be taken to discard the glue and 
clean the equipment before the end of 
the working-life period. In very warm 
weather it may be found advisable to 
keep the glue pot in a bath of cool water, 
approximately 70* F.. to prolong the 
working life of the mixture. 

(iii) Gluing technique —(a) Spread - 
ing of glue. To make a satisfactory glue 
joint, glue should be spread evenly on 
both of the surfaces to be joined. It is 
recommended that a clean brush be used 
and care taken to see that all surfaces 
are covered. The spreading of glue on 
but one of the two surfaces is not recom¬ 
mended. 

(b) Assembly time in gluing. O) 
Where pieces of wood are coated and ex¬ 
posed freely to the air, a much more 
rapid change in consistency of the glue 
occurs than where the pieces are laid 
together as soon as the spreading has 
been done. The condition of free ex¬ 
posure is conveniently referred to as 
“open assembly” and the other as 
“closed assembly.” 
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(2) When cold-setting glues are 
coated on wood parts and left exposed 
to the atmosphere (open assembly), the 
time for complete assembly is appre¬ 
ciably reduced compared with closed 
assembly periods. Assembly times and 
gluing pressures should be as recom¬ 
mended by the glue manufacturer. 

(3) The pressing time for casein and 
resin glue joints should, in general, be 
7 hours or more. Other types of glue 
require various times and temperatures 
for curing. Glue joints increase in 
strength mainly as a result of drying; 
hence, where it is convenient to do so, it 
is better to maintain pressure from one 
day to the next. The longer pressing 
periods are desirable, as this enables the 
joints to reach a higher proportion of 
their final strength before being dis¬ 
turbed. 

(c) Gluing pressure. (1) Pressure is 

used to squeeze the glue out into a thin 
continuous film between the wood lay¬ 
ers, to force air from the joint, to bring 
the wood surfaces into intimate contact 
with the glue, and to hold them in this 

, position during the setting of the glue. 

(2) Pressure should be applied to the 
joint before the glue becomes too thick 
to flow and is accomplished by means 
of clamps, presses, or other mechanical 
devices. 

(3) Nonuniform gluing pressure com¬ 
monly results in weak and strong areas 
in the same joint. The amount of pres¬ 
sure required to produce strong joints 
in aircraft assembly operations may 
vary from 125 to 150 pounds per square 
inch for softwoods and 150 to 200 pounds 
per square inch for hardwoods. Insuf¬ 
ficient pressure or poorly machined wood 
surfaces usually result in thick glue lines 
which indicate a weak joint and should 
be carefully guarded against. 

(d) Method of applying pressure. (1) 
The methods employed in applying pres¬ 
sure to joints in aircraft gluing opera¬ 
tions range from the use of brads, nails, 
screws, and clamps to the use of hydrau¬ 
lic and electric power presses. Hand 
nailing is used rather extensively in the 
gluing of ribs and in the application 
of plywood skins to the wing, control 
surfaces, and fuselage frames. 

(2) On small joints such as found in 
wood ribs, the pressure is usually applied 
only by nailing the joint gussets in 
place after spreading the glue. Since 
small nails must be used to avoid split¬ 
ting, the gussets must be comparatively 
large in area to compensate for the rela¬ 
tive lack of pressure. At least 4 nails 
per square inch should be used and in no 
event should nails be more than three- 
fourths inch apart. Small brass screws 
may also be used advantageously where 
the particular parts to be glued are rela¬ 
tively small and do not allow application 
of pressure by means of clamps. 

<3) Spar splices should always be 
clamped by means of cabinet-makers’ 
parallel clamps or similar types. Hand- 
sprung clamps should be used in con¬ 
junction with softwood only. Due to 
their limited pressure area, they must be 
applied with a pressure distributing strip 
or block at least twice as thick as the 
member to be pressed. 

<b) Scarf joints —(1) General. The 
scarf joint is the most satisfactory 
No. 228-3 
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method of making a joint in the grain 
direction between tw T o solid wood mem¬ 
bers. Both parts should be cut accu¬ 
rately because the strength of the joint 
depends upon maximum contact between 
the surfaces being glued. 

(2) Grain direction . The scarf cut 
should be made in the general direction 
of the grain slope as shown in figure 2-2. 
(See figure for note concerning allowable 
deviation from grain direction.) 

(c) Spars —(1) Splicing of spars, (i) 
A spar may be spliced at any point except 
under wing attachment fittings, landing 
gear fittings, engine-mount fittings, or 
lift and interplane strut fittings. These 
fittings should not overlap any part of 
the splice. Splicing under minor fit¬ 
tings such as drag wire, antidrag wire or 
compression strut fittings is acceptable 
under the following conditions: 

(ii) The reinforcing plates of the splice 
should not interfere with the proper 
attachment or alinement of the fittings. 
The locations of pulley support brackets, 
bellcrank support brackets or control 
surface support brackets should not be 
altered. 

(iii) The reinforcing plate may over¬ 
lap drag or antidrag wire or compression 
strut fittings if the reinforcing plates are 
on the front face of the front spar or on 
the rear face of the rear spar. In such 
cases it will be necessary to install 
slightly longer bolts. The inside rein¬ 
forcing plate should not overlap drag 
strut fittings unless such overlapping 
does not require sufficient shortening of 
compression struts or changes in drag 
truss geometry to prevent adjustment 
for proper rigging. Even though takeup 
is sufficient, it may be necessary to 
change the angles on the fittings. 
Splices should be spaced so that they do 
not overlap. Acceptable methods of 
splicing the various types of spars are 
shown in figures 2-3 through 2-6. Re¬ 
inforcing plates must be used as indi¬ 
cated on all scarf repairs to spars and 
the slopes of scarfs shown are minimum 
slopes. 

(2) Splicing of box spar webs. The 
method of splicing plywood webs is 
shown in figure 2-7. Plywood webs 
should always be spliced and reinforced 
with the same type of plywood. Solid 
wood should never be used to replace ply¬ 
wood webs as plywood is stronger in 
shear than solid wood of the same thick¬ 
ness due to the variation in grain direc¬ 
tion of the individual plies. The face 
grain of plywood replacement webs and 
reinforcing plates should be in the same 
direction as the original member to in¬ 
sure that the new web will have the 
required strength. 

(3) Replacing solid-type spars with 
laminated type. Solid spruce spars may 
be replaced with laminated ones or vice 
versa, provided the fnaterial is of the 
same high quality. External plywood re¬ 
inforcement should always be replaced 
with plywood as in the original structure. 

(4) Longitudinal cracks and local 
damage. Cracked spars (except box 
spars) may be repaired by gluing plates 
of spruce or plywood of sufficient thick¬ 
ness to develop the longitudinal shear 
strength of the spar to both sides of it. 
Such plates should extend well beyond 
the termination of the cracks as shown 
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in figure 2-8. A method of repairing 
small local damage to either the top or 
bottom side of a spar is also shown in 
this figure. 

(i) Longitudinal cracking of wood 
wing spars in airplanes operating in arid 
regions, (a) Airplanes having wood 
spars and being operated in arid regions 
may develop longitudinal spar cracks 
in the vicinity of the plywood reinforc¬ 
ing plates. These cracks result from 
the tendency of the spar to shrink when 
drying takes place. Plywood resists this 
tendency and causes a cross-grain ten¬ 
sile failure in the basic spar. Cracks 
start under the plywood plates, usually, 
but not necessarily, at a bolt hole or cut¬ 
out and spread in each direction until, 
in most cases, they extend a short dis¬ 
tance beyond the ends of the plates 
where the resistance to spar shrinkage 
disappears. Other factors w r hich have 
been found conducive to the formation 
of cracks due to spar shrinkage in the 
region of plywood plates are poor pro¬ 
tective finishes, large cutouts, and metal 
fittings which utilize two lines of large 
diameter bolts. 

(b) The presence of cracks does not 
necessarily mean that the spar must be 
discarded. If the crack is not too long 
or too close to either edge and can be re¬ 
inforced properly, it will probably be 
more economical and satisfactory to 
effect a repair than to install a new spar 
or section. However, a generally accept¬ 
able procedure suitable for all airplane 
models cannot be described here. In 
such instances, it is recommended that 
the manufacturer or the Civil Aeronau¬ 
tics Administration be contacted for spe¬ 
cific instructions before making repairs 
not in accordance with the manufac¬ 
turer’s approved instructions or the rec¬ 
ommendations of this manual, because 
of the possibility of strength deficiencies. 

(5) Elongated holes. In cases of elon¬ 
gated bolt holes in a spar or cracks in 
the vicinity of bolt holes, a new section 
of spar should be spliced in or the spar 
replaced entirely, unless the method of 
repair is specifically approved by a rep¬ 
resentative of the Civil Aeronautics Ad¬ 
ministration. In many cases it has been 
found advantageous to laminate the new 
section of the spar (using aircraft ply¬ 
wood for the outer faces), particularly 
if the spar roots are being replaced. 

(d) Ribs —(1) General. Complete ribs 
should be made from a manufacturer’s 
approved drawing or from a drawing 
made by the repair agency and certified 
by the manufacturer as correct, except 
that the original rib may be used as a 
pattern in making the new rib if it is not 
too seriously damaged to permit com¬ 
parison. Wood ribs should not be at¬ 
tached to wood spars by nails driven 
through the rib cap strips, as this weak¬ 
ens the rib materially. The attachment 
should be by means of glue, with cement- 
coated, barbed or spiraled nails driven 
ttirough the vertical rib members on each 
side of the spar. The drawing or pat¬ 
tern should be retained by the repair 
agency for use by the aviation safety 
agent in making his inspection. 

(2) Repairs of wood structures at a 
joint, between joints, at trailing edges, 
or at spars . Acceptable methods of re- 
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pairing damaged ribs are shown in figure 
2-9. 

(3) Compression ribs . Acceptable 

methods of repairing damaged com¬ 
pression ribs are shown In figure 2-10. 
(A) illustrates the repair of a compres¬ 
sion rib of the “I” section type. i. e., wide, 
shallow cap strips, a center plywood web, 
with a rectangular compression member 
on each side of the web. The rib is as¬ 
sumed to be cracked through cap strips, 
web member, and compression member. 
Cut the compression member as shown 
in (D), remove, and replace the shortest 
section, adding the reinforcing blocks as 
also shown in (D). Cut and replace the 
aft portion of the cap strips, reinforcing 
as shown in figure 2-9, except that the 
reinforcing blocks are split in the vertical 
direction to straddle the center web. The 
plywood side plates, as indicated in (A), 
are glued on. These plates are added 
to reinforce the damaged web. <B) il¬ 
lustrates a compression rib of the type 
that is basically a standard rib with rec¬ 
tangular compression members added to 
one side and a plywood web to the other 
side. The method used in this repair is 
essentially the same as in (A) except 
that the plywood reinforcing plate shown 
solid black in section B-B is continued 
the full distance between spars. (C) 
illustrates a compression rib of the 4 T’ 
type with a rectangular vertical member 
each side of the web. The method of 
repair is essentially the same as in (A) 
except that the plywood reinforcing 
plates on each side shown in solid black 
in section C-C are continued, as in <C), 
the full distance between spars. 

(e) Plywood skin—( 1) General. Ex¬ 
tensive repairs to damaged stressed skin 
plywood structures should be made in 
accordance with specific recommenda¬ 
tions from the manufacturer. It is rec¬ 
ommended that repairs be made by 
replacing the entire panel from one 
structural member to the next if damage 
is very extensive. When damaged ply¬ 
wood skin is repaired, the adjacent 
internal structure should be carefully in¬ 
spected for possible hidden damage. 
Any defective frame members should be 
repaired prior to making skin repairs. 

(i) Types of patches. Pour types of 
patches—the surface or overlay patch, 
the splayed patch, the plug patch, and 
the scarf patch—are acceptable for re¬ 
pairing plywood skins. Surface patches 
should not be used on skins over one- 
eighth-inch thick. Splayed patches 
should not be used on skins over one- 
tenth-inch thick. There are no skin 
thickness limitations for the use of scarf 
patches and plug patches. 

<ii) Determination of single or double 
curvature. Much of the outside surface 
of plywood aircraft is curved. On such 
areas, plywood used for repairs to the 
skin must be similarly curved. Curved 
skins are either of single curvature or of 
double (compound) curvature. A sim¬ 
ple test to determine which type of 
curvature exists may be made by laying 
a sheet of heavy paper on the surface 
in question. If the sheet can be made 
to fit the surface without wrinkling, the 
surface is either flat or has single curva¬ 
ture. If, however, the sheet cannot be 


made to fit the surface without wrin¬ 
kling, the surface is of double curvature. 

(iii) Repairs to single curvature skin, 
(a) Repairs to skins of single curvature 
may usually be formed from flat plywood, 
either by bending it dry or after soak¬ 
ing it in hot water. The degree of 
curvature to which a piece of plywood 
can be bent will depend upon the direc¬ 
tion of the grain and the thickness. 
Table 2-3 is presented as a guide in de¬ 
termining which process of bending 
should be used for the curvature being 
considered. 

(b) Plywood after softening may be 
bent on a cold ventilated form or it may 
be bent over the leading edge near the 
part being patched if space permits. In 
either method it should be allowed to 
dry completely on the form. When 
bending plywood over a leading edge, 
drying may be hastened by laying a piece 
of coarse burlap over the leading edge 
before using it as a bending form. A fan 
to circulate the air over the bent piece 
will speed the drying. In bending pieces 
of small radii or to speed up the bending 
of a large number of parts of the same 
curvature, it may be necessary to use a 
heated bending form. The surface tem¬ 
perature of this form may be as high as 
149° C. (300° F.), if necessary, without 
danger of damage to the plywood. The 
plywood should be left on the form, how¬ 
ever, only long enough to dx*y to room 
conditions. 

(iv) Repairs to double curvature skin . 
The molded plywood necessary for a re¬ 
pair to a damaged plywood skin of 
double curvature cannot be made from 
flat plywood unless the area to be re¬ 
paired is very small or is of exceedingly 
slight double curvature; therefore, 
molded plywood of the proper curvature 
must be on hand before the repair can 
be made. If molded plywood of the 
proper curvature is available, the repair 
may be made following the recom¬ 
mended procedures. 

(2) Splayed patch. Small holes with 
largest dimensions not over 15 times the 
skin thickness, in skins not more than 
one-tenth-inch in thickness, may be re¬ 
paired by using a circular splayed patch 
as illustrated in figure 2-11. The term 
splayed is used to denote that the edges 
of the patch are tapered but the slope is 
steeper than is allowed in scarfing op¬ 
erations. The following steps should be 
taken in making a splayed patch: 

(i) Lay out the patch according to 
figure 2-11. Center the dividers as near 
to the damage as is possible or tack a 
small piece of plywood over the hole for 
a center point and draw two circles, the 
inner one to be the size of the hole and 
the outer one marking the limits of the 
taper. The difference between the radii 
is 5T (5 times the thickness of the skin). 
If one leg of the dividers has been sharp¬ 
ened to a chisel edge, the dividers may be 
used to cut the inner circle completely 
through. 

(ii) Taper the hole evenly to the outer 
circle with a chisel, knife, or rasp. 

(iii) Prepare a circular tapered patch 
to fit the prepared hole, and glue the 
patch into place with face grain direc¬ 
tion matching that of the original 
surface. 


(iv) Use waxed paper between the 
patch and a plywood pressure plate cut 
to the exact size of the patch. This pre¬ 
vents extruded glue from binding patch 
and plate together. Center the plate 
carefully over the patch. 

(v) Apply pressure. As there is no 
reinforcing behind this patch, care must 
be used so that pressure is not great 
enough to crack the skin. On horizontal 
surfaces, weights or sandbags will be 
sufficient. On vertical surfaces apply 
hand clamps lightly but snugly. On 
patches too far in for the use of standard 
hand clamps, jaws of greater length may 
be improvised. 

(vi) Fill, sand, and reflnish the patch. 

(3) Surface patch. Plywood skins that 
are damaged between or along framing 
members may be repaired by surface of 
overlay patches as shown in figure 2-13, 
The damaged skin should be trimmed to 
a rectangular or triangular shape and 
the comers rounded. The radius of 
rounded corners should be at least five 
times the skin thickness. Surface 
patches should be covered with fabric 
before finishing. Fabric should overlap 
the original skin at least 2 inches. Sur¬ 
face patches located entirely aft of the 
10 percent chord line or which wrap 
around the leading edge and terminate 
aft of the 10 percent chord line are per¬ 
missible. Patches located entirely aft 
of the 10 percent chord line should have 
their forward edges beveled to 4 times 
the skin thickness. Surface patches 
may have as much as a 50-inch perimeter 
and may cover as much as 1 frame (or 
rib) space. The face grain direction 
should be the same as the original skin. 

(4) Scarf patch—(i) General, (a) A 

properly prepared and inserted scarf 
patch is the best repair for damaged ply¬ 
wood skins. It is the preferred type for 
most skin repairs. Figure 2-14 shows 
the details and dimensions to be used 
when installing typical scarf skin patches 
when the back of the skin is accessible. 
Figure 2-15 should be followed when the 
back of the skin is not accessible. The 
scarf slope of 1 in 12 shown in both fig¬ 
ures is the steepest slope permitted for 
all species of plywood. If the radius of 
curvature of the skin at all points on the 
trimmed opening is greater than 100 
times the skin thickness, a scarf patch 
may be installed. " 

(b) Scarf cuts in plywood may be made 
by hand plane, spoke shave, scraper or 
accurate sandpaper block. Rasped sur¬ 
faces, except at the comers of scarf 
patches, and sawed surfaces are not rec¬ 
ommended as they are likely to be rough 
or inaccurate. 

(c) Nail strip gluing is often the only 
method available for gluing scarf joints 
in plywood when used in repair work; 
therefore it is essential that all scarf 
joints in plywood be backed with ply¬ 
wood or solid w T ood to provide adequate 
nail-holding capacity. The face grain 
direction of the plywood patch should be 
the same as that of the original skin. 

(ii) Scarf patches (back of skin acces¬ 
sible) . (a) When the back of a damaged 

plywood skin is accessible (such as a fuse¬ 
lage skin), it should be repaired with 
scarf patches following the details shown 
in figure 2-14. Whenever possible the 
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edge of the patch should be supported as 
shown in section C-C. When the dam¬ 
age follows or extends to a framing mem¬ 
ber. however, the scarf may be supported 
as shown in section B-B. 

( b ) Damages that do not exceed 25 
times the skin thickness in diameter 
after being trimmed to a circular shape, 
and if the trimmed opening is not nearer 
than 15 times the skin thickness to a 
framing member, may be repaired as 
shown in figure 2-14, section D—D. 
The backing block is especially shaped 
from solid wood and fitted to the inside 
surface of the skin, and is temporarily 
held in place with nails. A hole, the 
exact size of the inside circle of the 
scarf patch, is made in the block and 
is centered over the trimmed area of 
damage. The block is removed after 
the glue on the patch has set, and leaves 
a flush surface to the repaired skin. 

(iii) Steps in making scarf patch 
(back of skin not accessible). (a) After 

removing damaged sections, install back¬ 
ing strips, as shown in figure 2-15, along 
all edges that are not fully backed by a 
rib or a spar. To prevent warping of 
the skin, backing strips should be made 
of a soft-textured plywood, such as yel¬ 
low poplar or spruce, rather than solid 
wood. All junctions between backing 
strips and ribs or spars should have the 
end of the backing strip supported by a 
saddle gusset of plywood. 

( b ) If needed, nail and glue new gus¬ 
set plate to rib. It may be necessary to 
remove and replace the old gusset plate 
by a new saddle gusset or it may be nec¬ 
essary to nail a saddle gusset over the 
original. 

(c) Attach nailing strips to hold back¬ 
ing strips in place while the glue sets. 
Use bucking bar where necessary to pro¬ 
vide support for nailing. Unlike the 
smaller patches made in a continuous 
process, work on the airplane must wait 
while the glue holding the backing strips 
sets. After setting, complete finishing in 
usual manner. 

(5) Plug patches — (i) General . Two 
types of plug patches, oval and round, 
may be used on plywood skins provided 
the damage can be covered by the 
patches whose dimensions are given in 
figures 2-12 and 2-16. As the plug patch 
is strictly a skin repair it should be used 
only for damage that does not involve 
the supporting structure under the skin. 
Oval patches must be prepared with the 
face grain carefully oriented to the same 
direction as the original skin. Orienta¬ 
tion of the face grain direction of the 
round plug patch to that of the skin sur¬ 
face is no problem, as the round patch 
may be rotated until grain directions 
match. 

<ii) Steps in making oval plug patch, 
(a) Explore the area about the hole to 
be sure it lies at least the width of the 
oval doubler from a rib or a spar. Refer 
to figure 2-12 for repair details. 

( b > Lay a previously prepared oval 
Plug patch over the damage and trace 
the patch. Saw to the line and trim the 
hole edges with a knife and sandpaper. 

<c) Mark the exact size of the patch 
on one surface of the oval doubler and 
apply glue to the area outside the line, 
ihe oval doubler should be made of some 


soft-textured plywood, such as yellow 
poplar or spruce. Insert doubler through 
the hole and bring it. glue side up, to 
the underside of the skin with its pencil 
outline of the patch matching the edges 
of the hole. If the curvature of the sur¬ 
face to be repaired is greated than a 
rise of one-eighth inch in 6 inches, the 
doubler should be preformed, by hot 
water or steam bending, to the approx¬ 
imate curvature. 

( d ) Apply nailing strips, outlining the 
hole, to apply glue pressure between 
doubler and skin. Use bucking bar to 
provide support for nailing. When two 
rows of nails are used, stagger nail 
spacing. 

(e) Apply glue to remaining surface 
and to an equivalent surface on the 
patch. 

(/) Lay the patch in position over the 
doubler and screw the pressure plate to 
the patch assembly using a small nail to 
line up the holes that have been pre¬ 
viously made with patch and plate 
matching. No. 4 round-head screws are 
used. Lead holes in the plywood doubler 
are not necessary. Waxed paper or cel¬ 
lophane between the plate and patch 
prevents glue from sealing the plate to 
the patch. No clamps or further pres¬ 
sure need be applied as the nailing strips 
and screws exert ample pressure. Hot 
sandbags, however, may be laid over 
the patch to speed the setting of the glue. 
Finish in the usual manner. 

(iii) Round plug patch . The steps in 
making a round plug patch shown in 
figure 2-16 are identical with those for 
making the oval patch except the inser¬ 
tion of the doubler. In using the round 
patch, where access is from only one 
side, the round doubler cannot be in¬ 
serted unless it has been split. 

(6) Fabric patch. Small holes not 
exceeding 1 inch in diameter, after being 
trimmed to a smooth outline, may be 
repaired by doping a fabric patch on the 
outside of the plywood skin. The edges 
of the trimmed hole should first be 
sealed, and the fabric patch should over¬ 
lap the plywood skin by at least 1 inch. 
Holes nearer than 1 inch to any frame 
member or in the leading edge, or frontal 
area of the fuselage should not be 
repaired with fabric patches. 

(f) Finishing structural repairs —(1) 
General. Any repair to spars, ribs, skin 
surfaces, or other structural parts of the 
airframe involves finishing as the final 
step in the job. 

(2) Precautions to be observed, (i) 
When making repairs, avoid excessive 
contamination of surfaces with glue 
squeeze-out at joints and on all sur¬ 
faces. Excess glue should always be 
removed before applying finish. Be¬ 
cause paints and glues are incompatible, 
even a slight amount of glue underneath 
the finish may cause premature deteri¬ 
oration. 

(ii) Soiling substances, such as oil and 
grease, should be removed as completely 
as possible. Naphtha may be used to 
sponge off oil and grease. Markings that 
are made by grease pencils or lumber 
crayons containing wax are harmful and 
should be removed, but marks made by 
ordinary soft graphite pencils and non¬ 
blotting stamp-pad inks may be safely 


finished over. All dust, sander dust, dirt, 
and other solid particles should be 
cleaned off. 

(iii) Sawdust, shavings, and chips 
should be removed from enclosed spaces 
before they are sealed off by replacement 
of skin. A vacuum cleaner is useful for 
such cleaning. 

(iv) Since no satisfactory gluable 
sealer has yet been developed, it is nec¬ 
essary to avoid applying sealer over the 
areas where glue will be applied. Areas 
to receive glue should be marked off with 
pencil, allowing an additional one-fourth 
inch on each side of the glue area to 
provide for misalinement when mating 
the parts. It is preferable to leave some 
unsealed areas rather than risk weaken¬ 
ing the glue joint by accidental overlap 
of the sealer into the glued areas. 

(v) Finish is likely to crack when ap¬ 
plied over flush-driven nails and screws. 
To avoid this a strip of tape may be ap¬ 
plied over the heads after application of 
sealer and before the final finish is 
applied. 

(vi) Fill all holes left from nail-strip 
gluing or countersunk nails and screws 
with a wood filler before finishing the 
surface. It may be necessary to cover 
with a patching putty the slight depres¬ 
sions left after applying filler if a com¬ 
pletely smooth surface is desired, but as 
a rule patching putty may be dispensed 
with safety”. 

(vii) Surfaces which are likely to 
come in contact with fabric during the 
doping process should be treated with a 
dope-proof paint, cellophane tape, etc., 
to protect them against the action of the 
solvents in the dope. 

(3) Finishing of interior surfaces. 
Repaired ribs, spars, interior of plywood 
skin, and other internal members, in¬ 
cluding areas of contact between metal 
and wood, should be finished by apply¬ 
ing at least two coats of spar varnish. 
Built-up box spars and similar closed 
structures should be protected on the 
interior by at least one heavy coat of 
spar varnish or lionoil. Where better 
protection is required, as on the surfaces 
of wheel wells and the bottoms of hulls 
below the floor boards, an additional 
coat of aluminized sealer consisting of 
12 to 16 ounces of aluminum paste per 
gallon of sealer may be applied. 

(4) Finishing of exterior surfaces. 
Exterior surfaces should first be sealed 
with at least two coats of sealer or spar 
varnish. The surface finish should 
then be completed by the application of 
enamel, aluminized varnish or other 
special finish as required to duplicate 
the original finish. If dope or lacquer 
is used to complete the finish, the sealer 
coats should be dope-proof. Spar var¬ 
nish or sealer conforming to Specifica¬ 
tion MIL-V-6894 is satisfactory. 

(5) Finishing of end-grain surfaces. 
(i) End-grain surfaces, such as edges of 
plywood skins and holes in spars and 
other primary structural members, re- 
efuire careful protection. Sand these 
surfaces smooth. Apply two coats of a 
highly pigmented sealer, or 1 coat of 
wood filler, and 1 coat of clear sealer to 
end-grain interior surfaces and cut holes. 
Exterior end-grain surfaces (except 
those covered with doped fabric) require 
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an additional (third) coat of clear sealer. 
A final coat of aluminized varnish may 
be applied to end-grain surfaces. If the 
surfaces are to be finished with dope or 
lacquer, a dope-proof sealer similar to 
Specification MIL-V-6894 should be 
used. 

(ii) Exposed end-grain includes such 
surfaces as those around vent holes, in¬ 
spection holes and fittings, and exposed 
scarfed or tapered surfaces such as those 
of tapered blocking. 

<6) Finishing with fabric or tape, (i) 
To refinish with fabric or tape, it is first 
necessary to insure that paint has been 
removed from an area greater than that 
to be covered by the fabric. 

(ii) Apply 2 brush coats of a dope- 
proof sealer similar to Specification 
MIL-V-6894, allowing the first coat to 
dry 2 hours and the second coat at least 
6 hours. Follow with 1 coat of clear dope, 
and allow it to dry 45 minutes. Apply 
a second coat of clear dope and lay into 
the wet film a piece of pinked-edge air¬ 
plane cloth. All air bubbles should be 
worked out by brushing to insure maxi¬ 
mum adherence. Allow this to dry 45 
minutes. Apply 1 brush coat to insure 
proper penetration and at least 1 spray 
coat of clear dope, allowing each to dry 
45 minutes. The dried spray coat may be 
scuffed with fine sandpaper to obtain a 
smoother finish. Complete the refinish - 
ing of the surface by application of 
lacquer, enamel, or aluminized varnish 
as required to match the adjacent area. 

(iii) The size of the fabric patch should 
be such as to extend at least one-half¬ 
inch on each side of any crack or group 
of cracks, at least 1 inch on each side of 
a scarfed joint glue line, and at least 2 
inches beyond any edge of a skin patch, 
to insure proper adhesion. 

§ 18.30-3 Fabric covering' (CAA poli¬ 
cies which apply to § 18.30 )—(a) Textile 
materials. All fabric, surface tape, re¬ 
inforcing tape, machine thread, lacing 
cord, etc., used for re-covering or repair¬ 
ing an aircraft structure should be of 
high-grade aircraft textile material of 
at least as good quality and equivalent 
strength as those described in subpara¬ 
graphs (1) through (7) of this para¬ 
graph. 

(1) Aircraft fabric. Acceptable fabric 
such as cotton and linen for covering 
wings, control surfaces, and fuselages are 
listed in table 3-1. Fabrics conforming 
to the Automotive Material Specifications 
incorporate a continuous marking show¬ 
ing the specification number to permit 
identification of the fabric in the field. 
(See § 18.30-8 (e).) 

(2) Re-covering aircraft with original 
type fabric. Aircraft should be re¬ 
covered or repaired with fabric of at 
least as good quality and equivalent 
strength as that originally used on the 
aircraft. In re-covering aircraft which 
were originally covered with low strength 
or “so called” glider cloth, however, it 
is considered more desirable to use 
Grade A or intermediate fabric conform¬ 
ing to AMS 3806 or 3804, as amended, 
respectively. 

(3) Reinforcing tape. Acceptable re¬ 
inforcing tape is listed in table 3-2. Re¬ 
inforcing tape should be of similar 
quality to the fabric and at least one- 
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half the strength of that conforming to 
specification MIL-T-5661. 

(4) Surface tape. Surface tape (also 
finishing tape) should have approxi¬ 
mately the same properties as the fabric 
used. See table 3-2. 

(5) Lacing cord. Lacing cord should 
have the strength of at least 80 pounds 
double or 40 pounds single strand. Ac¬ 
ceptable lacing cord is listed in table 3-2. 

(6) Machine thread. Machine thread 
should have a strength of at least 5 
pounds single strand (Table 3-2). 

(7) Hand-sewing thread. Hand-sew¬ 
ing thread should have a strength of at 
least 14 pounds single strand (Table 
3-2). 

(b) Covering practices —(1) General. 
The method of fabric attachment should 
be identical, as far as strength and reli¬ 
ability are concerned, to the method used 
by the manufacturer of the airplane to 
be re-covered or repaired. Fabric may 
be applied so that either the warp or fill 
threads are parallel to the line of flight. 
Either the envelope method or blanket 
method of covering is acceptable. (See 
subparagraph (5) of this paragraph.) 

(2) Flutter precautions. When re¬ 
pairing control surfaces, especially on 
high-performance airplanes, care should 
be exercised that the repairs do not in¬ 
volve the addition of weight aft of the 
hinge line. Such a procedure may ad¬ 
versely disturb the dynamic and static 
balance of the surface to a degree which 
would induce flutter. As a general rule, 
it will be required to repair control sur¬ 
faces in such a manner that the struc¬ 
ture is identical to the original so that 
the weight distribution and mass balance 
are not affected. 

(3) Preparation of the structure for 
covering . One of the most important 
items in covering aircraft is proper prep¬ 
aration of the structure. Dope-proof¬ 
ing. covering edges which are likely to 
wear the fabric, preparation of plywood 
surfaces and similar operations, if prop¬ 
erly done, will do much toward insuring 
an attractive and long-lasting job. 

(i) Dope-proofing. Treat all parts of 
the structure which come in contact 
with doped fabric with a protective coat¬ 
ing such as aluminum foil, dope-proof 
paint or cellulose tape. Clad aluminum 
and stainless steel parts need not be 
dope-proofed. 

(ii) Chafe points. All points of the 
structure such as sharp edges, bolt 
heads, etc., which are likely to chafe or 
wear the covering should be covered wdth 
doped-on fabric strips or covered with 
an adhesive tape. After the cover has 
been installed, the chafe points of the 
fabric should be reinforced by doping of 
fabric patches. Where a stronger rein¬ 
forcement is required, a cotton duck or 
leather patch should be sewed to the 
fabric patch and then doped in place. 
All portions of the fabric pierced by 
wires, bolts, or other projections should 
be reinforced. 

(iii) Inter-rib bracing. Conventional 
wing ribs, which do not have permanent 
intemb bracing, should be tied in posi¬ 
tion by means of cotton tape running 
parallel to the beams. Apply the tape 
bracing to both the top and bottom cap- 
strips, maintained parallel to the plane 
of the cover rather than diagonally be¬ 


tween the top and bottom capstrips. 
Apply the tape continuously with one 
turn around successive capstrips, ar¬ 
ranged so that the tape between the 
ribs is separated from the cover by a 
distance equal to the depth of the cap- 
strip. Tie the turn of tape around each 
capstrip by means of a short length of 
lacing cord. 

(iv) Preparation of plywood surfaces 
for covering. Prior to covering plywood 
surfaces with fabric, prepare the sur¬ 
face by cleaning and applying sealer and 
dope. 

(a) Cleaning. Sand all surface areas 
which have been smeared with, glue in 
order to expose a clean wood surface. 
Remove loose deposits such as wood 
chips and sawdust. Remove oil or grease 
spots by carefully washing with naphtha. 

(b) Application of sealer and dope. 
Apply one brush coat or two dip coats 
(wiped) of a dope-proof sealer such as 
that conforming to Specification MIL- 
V-6894 thinned to 30 percent nonvolatile 
content and allow to dry 2 to 4 hours. 
Finally, before covering, apply two 
brush coats of clear dope allowing the 
first coat of dope to dry approximately 
45 minutes before applying the second 
coat. 

(4) Seams —(i) Location of seams. 
Seams parallel to the line of flight are 
preferable; however, spanwise seams are 
acceptable. 

(ii) Sewed seams — (a) Machine- 
sewed seams (parts D, E, and F of figure 
3-1) should be of the folded-fell or 
French-fell types. Where selvage edges 
or pinked edges are joined, a plain lap 
seam is satisfactory. 

(b) Hand-sewing or tacking should 
begin at the point where machine-sew ¬ 
ing stops and should continue to the 
point where machine-sewing or uncut 
fabric is again reached. Hand-sewing 
should be locked at intervals of 6 inches, 
and the seams should be properly fin¬ 
ished with a lock stitch and a knot (fig. 
3-5). At the point where the hand sew¬ 
ing or permanent tacking is necessary, 
the fabric should be so cut that it can be 
doubled under before sewing or perma¬ 
nent tacking is performed (figure 3-lC>. 
After hand-sewing has been completed, 
the temporary tacks should be removed. 
In hand-sewing there should be a mini¬ 
mum of four stitches per inch. 

(c) A sewed spanwise seam on a metal 
or wood-covered leading edge should be 
covered with pinked-edge surface tape 
at least 4 inches wide. 

(d) A sew'ed spanwise seam at the 
trailing edge should be covered with 
pinked-edge surface tape at least 3 
inches wide. Notches at least 1 inch in 
depth and 1 inch in width should be cut 
into both edges of surface tape if it is 
used to cover spanwise seams on trailing 
edges especially the trailing edges of 
control surfaces. The notches should be 
spaced at intervals not exceeding 6 
inches. On tape less than 3 inches wide, 
the notches should be one-third the tape 
width. In the event that the surface 
tape begins to separate because of poor 
adhesion or other causes, the tape will 
tear at a notched section thus prevent¬ 
ing progressive loosening of the entire 
length of tape. 
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(e) A double stitched lap joint should 
be covered with pinked edge surface tape 
at least 4 inches wide. 

(/) Sewed spanwise seams on the upper 
or lower surface should be made in a 
manner that the amount of protuber¬ 
ance is a minimum. The seam should 
be covered with pinked edge tape at least 
3 inches wide. 

(fir) Sewed seams parallel to the line of 
flight (chordwise) should not be placed 
over a rib or be so placed that the lacing 
will be through or across such a seam. 

Oii) Doped seams, (a) A lapped and 
doped spanwise seam on a metal or wood- 
covered leading edge should be lapped 
at least 4 inches and covered with pinked 
edge surface tape at least 8 inches wide. 

(b) A lapped and doped spanwise seam 
at the trailing edge should be lapped at 
least 4 inches and covered with pinked 
edge surface tape at least 3 inches wide. 
It should be notched at intervals not ex¬ 
ceeding 6 inches. (See subdivision (ii) 

( d ) of this subparagraph for notch con¬ 
figuration.) 

(5) Covering methods —(i) The enve¬ 
lope method. The envelope method of 
covering is accomplished by sewing to¬ 
gether widths of fabric cut to specified 
dimensions and machine-sewn to form 
an envelope which can be drawn over the 
frame. The trailing and outer edges of 
the covering should be machine sewn un¬ 
less the component is not favorably 
shaped for sewing, in which case the 
fabric should be joined by hand serving. 

(ii) The blanket method. The blanket 
method of covering is accomplished by 
sewing together widths of fabrics of 
sufficient lengths to form a blanket over 
the surfaces of the frame. The trailing 
and outer edges of the covering should 
be joined by a plain overthrow or base¬ 
ball stitch. For airplanes with placard 
never-exceed speed of 150 miles per hour 
or less, the blanket may be lapped at least 
1 inch and doped to the frame or the 
blanket, lapped at least 4 inches at the 
nose of metal or wood-covered leading 
edges, doped, and finish with pinked- 
edge surface tape at least 8 inches wide. 
In fabricating both the envelope and 
blanket coverings, the fabric should be 
cut in lengths sufficient to pass com¬ 
pletely around the frame, starting at 
the trailing edge and returning to the 
trailing edge. 

(6) Reinforcing tape. Reinforcing 
tape of at ieast the width of the cap- 
strips should be placed under all lacing. 
In the case of wings with plywood or 
metal leading-edge covering, the rein¬ 
forcing tape need be brought only to the 
front spar on the upper and lower sur¬ 
faces. 

(i) Use of antitear strips. On aircraft 
with never-exceed speed in excess of 250 
miles per hour, antitear strips are rec¬ 
ommended under reinforcing tape on 
the upper surface of wings, and the bot¬ 
tom surface of that part of the wing in 
tlie slipstream. Where the antitear strip 
is used on both the top and bottom sur¬ 
faces, pass it continuously up to and 
around the leading edges and back to the 
trailing edge. Where the strip is used 
only on the top surface, carry it up to 
and around the leading edge and back 
on the lower surface as far aft as the 
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front beam. For this purpose the slip¬ 
stream should be considered as being 
equal to the propeller diameter plus one 
extra rib space on each side. Cut anti¬ 
tear strips from the same material as 
used for covering and wide enough to 
extend beyond the reinforcing tape on 
each side so as to engage the lacing cord. 
Attach the strips by applying dope to 
that part of the fabric to be covered by 
the strip and applying dope freely over 
the strip. 

(7) Lacing —(i) Wing lacing. Both 
surfaces of fabric covering on wings and 
control surfaces should be securely fast¬ 
ened to the ribs by lacing cord or any 
other method originally approved for 
the aircraft. Care should be taken to 
insure that all sharp edges against which 
the lacing cord may bear are protected 
by tape in order to prevent abrasion of 
the cord. Separate lengths of lacing 
cord should be joined by the splice knot 
shown in figure 3-4. The common 
square knot, which has a very low slip¬ 
page resistance, should not be used for 
this purpose. The utmost care should 
be exercised to assure uniform tension 
and security of all stitches. The first 
or starting stitch should be made with 
a double loop by the method illustrated 
in figure 3-6. All subsequent stitches 
should be made with a single loop and 
tied off with the standard knot for rib 
lacing (modified seine type), shown in 
figure 3-5. The spacing between the 
starting stitch and the next stitch should 
be one-half the normal stitch spacing. 
All tie-off knots should be placed on 
the middle of the reinforcing tape on the 
bottom surface, or along the edge of the 
lower capstrip. The seine knot admits 
a possibility of improper tightening, re¬ 
sulting in a false (slip) form with greatly 
reduced efficiency and should not be used 
for stitch tie-offs. The tie-offs knot for 
the last stitch should be locked by an 
additional half-stitch. Where stitching 
ends, as at the rear beam and at the trail¬ 
ing edge, the last two stitches should be 
spaced at one-half normal spacing. 
Under no circumstances should tie-off 
knots be pulled back through the lacing 
holes. 

(ii) Double-loop lacing. The double¬ 
loop lacing illustrated in figure 3-7 rep¬ 
resents a method for obtaining higher 
strengths than possible with the stand¬ 
ard single lacing. When using the 
double-loop lacing, the tie-off knot 
should be made by the method shown in 
figure 3-8. 

(iii) Fuselage lacing. Fabric lacing is 
also necessary in the case of deep fuse¬ 
lages, and on fuselages where former 
strips and ribs shape the fabric to a 
curvature. In the latter case the fabric 
should be laced at intervals to the 
formers. The attachment of the fabric 
to fuselages should be so accomplished as 
to be at least the equivalent in strength 
and reliability to that used by the manu¬ 
facturer of the airplane. 

(8) Stitch spacing. The stitch spac¬ 
ing should not exceed the spacing ap¬ 
proved on the original aircraft. In case 
the spacing cannot be ascertained due 
to destruction of the covering, ac¬ 
ceptable rib-stitch spacing may be found 
in figure 3-2. The lacing holes should 
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be placed as near to the capstrip as pos¬ 
sible in order to minimize the tendency 
of the cord to tear the fabric. All lacing 
cord should be lightly waxed with bees¬ 
wax for protection. In case waxed 
braided cord is used, this procedure is 
unnecessary. (See table 3-2 for accept¬ 
able lacing cords.) 

(9) Surface tape (.finishing tape). All 
lacing should be covered with tape of at 
least the quality and width as was used 
on the original airplane. This tape 
should not be applied until the first coat 
of dope has dried. All inspection open¬ 
ings should be reincorporated into the 
covering, and the fabric around them 
and along leading edges reinforced with 
tape. Where wear or friction is induced 
by moving parts or fittings, a leather 
patch should be sewed to a fabric patch 
and doped in place. Pinked surface tape 
is sometimes applied over the trailing 
edges of control surfaces and airfoils. 
For such application the tape should be 
at least 3 inches in width and should be 
notched along both edges at intervals 
not exceeding 6 inches. (See subpara¬ 
graph (4) (ii) (d) of this paragraph for 
notch configuration.) If separation of 
the tape from the trailing edge begins 
it will tear at a notched section and 
thereby prevent loosening of the entire 
strip. 

(10) Special fasteners, (i) When re¬ 
pairs are made to fabric surfaces, at¬ 
tached by special mechanical methods, 
the original type of fastening should be 
duplicated. 

(11) When self tapping screws are 
used for the attachment of fabric to the 
rib structure, the following procedure 
should be observed: 

(a) The holes should be redrilled 
where found necessary due to wear, dis¬ 
tortion, etc., and in such cases a screw 
one size larger should be used as a re¬ 
placement. 

( b) The length of the screw should be 
sufficient so that at least two threads of 
the grip (threaded part) extend beyond 
the rib capstrip. 

(c) A thin washer, preferably cellu¬ 
loid, should be used under the heads of 
screws and pinked-edge tape should be 
doped over each screw head. 

(c) Doping —(1) Thinning of dopes. 
Dopes are generally supplied at a con¬ 
sistency ready for brush coats. For 
spraying operations practically all dopes 
require thinning. Thinning directions 
are usually listed on the container label. 
Where thinning operations are not sup¬ 
plied, thin the dope with a thinner made 
for the type of dope being used, until 
suitable brushing and/or spraying prop¬ 
erties are obtained. The amount of 
thinner to be used will depend on the 
dope, atmospheric conditions, the spray¬ 
ing equipment, the spraying technique 
of the operator, and the type of thinner 
employed. The thinning of dopes in¬ 
fluences the drying time and. tautening 
properties of the finish and it is neces¬ 
sary that it be done properly. Deter¬ 
mine the amount of thinner necessary by 
using experimental panels in order to 
ascertain the conditions which prevail 
locally at the time of application of the 
dope. 
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(2) Blushing and use of blush-retard¬ 
ing thinner, (i) Blushing of dopes is 
very common when doping is accom¬ 
plished under humid conditions. The 
condition is caused by the rapid evapora¬ 
tion of thinners and solvents, which 
lowers the temperature on the surface, 
causing condensation of moisture and 
producing the white appearance known 
as blush. Blushing tendencies are also 
increased if strong currents of air flow 
over the surface when applying dopes or 
immediately thereafter. 

(ii) A blushed finish has very fittle 
protective or tautening value. Where 
the relative humidity is such that only a 
small amount of blushing is encountered 
in doping, this condition may be elimi¬ 
nated by thining the dope with a blush- 
retarding thiner and slightly increasing 
the room temperature. If it is not pos¬ 
sible to correct humidity conditions in 
the dope room, suspend doping opera¬ 
tions until more favorable atmospheric 
conditions prevail. The use of a large 
amount of blush-retarding thinner is not 
advisable because of the undesirable dry¬ 
ing properties accompanying the use of 
this material. 

(3) Number of coats. The total num¬ 
ber of coats of dope should not be less 
than that necessary to result in a taut 
and well-filled finish job. A guide for 
finishing fabric-covered aircraft follows: 

(i) Two coats of clear dope, brushed 
on and sanded after the second coat. 

(ii) One coat of clear dope, either 
brushed or sprayed, and sanded. 

(iii) Two coats of aluminum pigmented 
dope, sanded after each coat. 

(iv) Three coats of pigmented dope 
(the color desired), sanded and rubbed 
to give a smooth glossy finish when 
completed. 

(v) Care should be taken not to sand 
heavily over the center portion of pinked 
tape and over spars-in order not to dam¬ 
age the rib-stitching cords and fabric. 

(4) Technique, (i) Apply the first 
two coats of dope by brush and spread on 
the surface as uniformly as possible and 
thoroughly work into the fabric. Exer¬ 
cise care not to w'ork the dope through 
the fabric so that an excessive film is 
formed on the reverse side. The first 
coat should produce a thorough and uni¬ 
form wetting of the fabric. To do so, 
work the dope with the warp and the 
filler threads for three or four brush 
strokes and stroke away any excess 
material to avoid piling up or dripping. 
Apply succeeding brush or spray coats 
with only sufficient brushing to spread 
the dope smoothly and evenly. 

(ii) When doping fabric over plywood 
or metal-covered leading edges, care 
should be taken to insure that an ade¬ 
quate bond is obtained between the fab¬ 
ric and the leading edge. Care should 
also be taken when using predoped fab¬ 
ric to use a thinned dope in order to ob¬ 
tain a good bond between the fabric and 
the leading edge. 

(5) Applying surface tape and rein¬ 
forcing patches. Apply surface tape and 
reinforcing patches with the second coat 
of dope. Apply surface tape over all rib 
lacing and over all sewed seams as well 
as at all other points of the structure 
where tape reinforcements are indicated. 


RULES AND REGULATIONS 

(6) Installation of drahiage grom¬ 
mets. With the second coat of dope, 
install drainage grommets on the under¬ 
side of airfoils at the trailing edge and 
as close to the rib as practicable. On 
fuselages, install drainage grommets at 
the center of the underside in each fuse¬ 
lage bay, located so that the best possible 
drainage is effected. On seaplanes it is 
recommended to install special shielded 
grommets, sometimes called marine 
grommets, to prevent the entry of spray. 
Also use this type of grommet on land- 
planes in that part of the structure which 
is subject to splash from the landing 
gear when operating from w f et and mud¬ 
dy fields. Plastic-type grommets are 
doped directly to the covering. Where 
brass grommets are used, mount them on 
fabric patches and then dope to the cov¬ 
ering. After the doping scheme is com¬ 
pleted, open the drain holes by cutting 
out the fabric with a small-bladed knife. 
Do not open drainage grommets by 
punching. 

(7) Use of fungicidal dopes, (i) Fun¬ 
gicidal dope is normally used as the first 
coat for fabrics to prevent rotting. 
While it may be more advisable to pur¬ 
chase dope in which the fungicide has 
already been incorporated, it is feasible 
to mix the fungicide with the dope. 
Specification MIB-D-7850 specifies that 
the requirements for cellulose acetate 
butyrate dope incorporate a fungicide 
for first coat use on aircraft. The fun¬ 
gicide specified in this specification is 
zinc dimethyldithiocarbonate which 
forms a suspension with the dope. This 
material is a fine powder, and if it is 
mixed with the dope, it should be made 
into a paste using dope and then diluted 
to the proper consistency according to 
the manufacturer’s instructions. It is 
not practicable to mix the powder with 
a large quantity of dope. 

(ii) Copper napthonate Is also used 
as a fungicide and forms a solution with 
dope. However, this material has a 
tendency to bleed out especially on light- 
colored fabric. It is considered satis¬ 
factory from a fungicidal standpoint. 

(iii) The first coat of fungicidal dope 
should be applied extremely thin so that 
the dope can thoroughly saturate both 
sides of the fabric. Once the fabric 
is thoroughly saturated subsequent coats 
can be applied at any satisfactory work¬ 
ing consistency. 

(8) Rejuvenation of fabric. When 
using this technique of improving the 
appearance or condition of the doped 
surface, care should be exercised to es¬ 
tablish initially that the fabric strength 
itself has not deteriorated beyond safe 
limits. Experience indicates that reju¬ 
venation may at times cause fabric sag 
rather than tautening. 

(9) Common dope troubles. (1) In 
cold weather, dopes become quite viscous. 
Cold dopes pull and rope under the 
brush, and if thinned sufficiently to 
spray, lack body when dry. Prior to 
use, allow dopes to come to a tempera¬ 
ture approximately that of the dope 
room, 24° C. (75° F.). 

(ii) Orange peel and pebble effect re¬ 
sult from insufficiently thinned dope or 
when the spray gun is held too far from 
the surface being sprayed. 


(iii) Runs, sags, laps, streaks, high and 
low spots are caused by improperly ad¬ 
justed spraying equipment or improper 
spraying technique. 

(iv) Blisters may be caused by water 
or oil entering the spray gun. Drain air 
compressors, air regulators, and air lines 
daily. 

(v) Pin holes may be caused by not al¬ 
lowing sufficient time for drying between 
coats or after water sanding, or they may 
be due to insufficiently reduced dope. 

(vi) Wet areas on a doped surface 
indicate that oil, grease, soap, etc., had 
not been properly removed before doping. 

(d) Repairs to fabric covering. Re¬ 
pairs to fabric-covered surfaces should 
be made in a manner that will return 
the original strength and tautness to the 
fabric. Sewed repairs and unsewed 
(doped-on patches or panels) may be 
made. No fabric or tape should be doped 
onto a surface which contains aluminum 
or other color coats. Whenever it is nec¬ 
essary to add fabric reinforcement, the 
old dope should be removed either by 
softening and scraping or by sanding 
down to the point where the base coat 
or clear coat is exposed. Clear dope 
should be used in doping the fabric to 
the surface. After reinforcement is 
made, normal finishing procedures may 
be follow T ed. 

(1) Repair of tears in fabric. Tears 
should be repaired as shown in figure 3-3 
by sew r ing the torn edges together using 
a baseball stitch and doping a piece of 
pinked-edge fabric over the tear. If the 
tear is a straight rip, the sewing is 
started at one end so that as the seam is 
made the edges will be drawn tightly to¬ 
gether throughout its entire length. If 
the opening is V-shaped, as is often the 
case when openings are cut in wings to 
inspect the internal structure, the sew¬ 
ing should start at the corner or point 
so that the edges of the cover will be held 
in place while the seams are being made. 
The sewing is done with a curved needle 
and well-waxed thread. Clean the sur¬ 
face to be covered by the patch by rub¬ 
bing the surface with a rag dipped in 
dope and wiping dry with a clean rag, or 
by scraping the surface with a putty 
knife after it has been softened with 
fresh dope. Dope solvent or acetone may 
be used for the same purpose but care 
should be taken that it docs not drop 
through on the inside of the opposite 
surface causing the dope to blister. A 
patch of sufficient size should be cut from 
airplane cloth to cover the tear and ex¬ 
tend at least 1 l /z inches beyond the tear 
in all directions. The edges of the patch 
should either be pinked similar to surface 
tape or frayed out about one-fourth inch 
on all edges. 

(2) Sewed patch repair. When the 
damage is such that it will not permit 
sewing the edges together, a sewed-in 
repair patch may be used if the damage 
is not longer than 16 inches in any one 
direction (see fig. 3-3 >. Cut out the 
damaged section making a round or 
oval-shaped opening trimmed to a 
smooth contour. Clean the area of the 
old fabric to be doped as indicated in 
subparagraph (1) of this paragraph 
Turn the edges of the patch one-half 
inch and sew to the edges of the open- 
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in?. Before sewing, fasten the patch at 
several points with a few temporary 
stitches to facilitate sewing the seams- 
After the sewing is completed, clean the 
area of the old fabric to be doped as in¬ 
dicated for small repairs and then dope 
the patch in the regular manner. Apply 
surface tape over the seams with the 
second coat of dope. If the opening ex¬ 
tends over or closer than 1 inch to a rib 
or other laced member, the patch should 
be cut to extend 3 inches beyond the 
member. After sewing has been com¬ 
pleted the patch should be laced to the 
rib over a new section of reinforcing 
tape using the methods of paragraph 
<b) <7) <i) of this section. The old rib 
lacing and reinforcing tape should not 
be removed. 

(3) Repair by sewing in repair panel. 
When the damaged area exceeds 16 
inches in Any direction a new panel 
should be installed. 

(i) Remove the surface tape from the 
ribs adjacent to the damaged area and 
from the trailing and leading edges of 
the section being repaired. Leave the 
old reinforcing tape in place. 

(ii > Cut the old fabric along a line ap¬ 
proximately 1 inch from the center of the 
ribs on the sides nearest to the injury, 
and continue the cuts to completely re¬ 
move the damaged section. The old 
fabric should not be removed from the 
leading and trailing edge unless both 
upper and lower surfaces are being re¬ 
covered. Do not remove the reinforc¬ 
ing tape and lacing at the ribs. 

< Hi > Cut a patch to extend from the 
trailing edge up to and around the lead¬ 
ing edge and back approximately to the 
front beam. The patch should extend 
approximately 3 inches beyond the ribs 
adjacent to the damage. 

<iv> Clean the area of the old fabric to 
be covered by the patch, put the patch in 
place, stretch taut and pin. After the 
patch is pinned in place, fold under the 
trailing and leading edg# of the patch 
one-half inch and sew to the old fabric. 
Fold the side edges under one-half inch 
and sew to the old cover. After comple¬ 
tion of the sewing, place reinforcing 
tape over the ribs under moderate ten¬ 
sion and lace down using the methods of 
paragraph <b) (7) (i) of this section. 
Remove the temporary pinning. 

(v> Give the panel a coat of clear dope 
and allow to dry. Install surface tape 
with the second coat of dope, over the 
reinforcing tape and over the edges of 
the panel. Finish the doping scheme 
using regular doping procedures. 

(vi) This type of repair may be ex¬ 
tended to cover both the upper and lower 
surfaces and to cover several rib bays if 
necessary. The panel must be laced to 
all the ribs covered. 

Unsewed (doped on) repairs, (i) 
Unsewed (doped on) repairs may be 
made on all aircraft fabric-covered sur¬ 
faces provided the never-exceed speed is 
not greater than 150 miles per hour. A 
doped patch repair may be used if the 
damage does not exceed 16 inches in 
any direction. Cut out the damaged sec¬ 
tion making a round or oval-shaped 
opening trimmed to a smooth contour. 
Clean the edges of the opening which are 
to be covered by the patch with grease 
solvent. Sand or wash off the dope from 


the area around the patch with dope 
thinner. Support the fabric from under¬ 
neath while sanding. 

(ii) For holes up to 8 inches in size, 
make the fabric patch of sufficient size 
to provide a lap of at least 2 inches 
around the hole. On holes over 8 inches 
in size, make the overlap of the fabric 
around the hole at least one-fourth the 
hole diameter w r ith a maximum limit of 
lap of 4 inches. If the hole extends over 
a rib or closer than the required overlap 
to a rib or other laced member, the patch 
should be extended at least 3 inches be¬ 
yond the rib. In this case, after the 
edges of the patch have been doped in 
place and the dope has dried, the patch 
should be laced to the rib over a new 
section of reinforcing tape in the usual 
manner. The old rib lacing and rein¬ 
forcing tape should not be removed. All 
patches should have pinked edges, or if 
smooth, finished with pinked-edge sur¬ 
face tape. 

(5) Repair by a doped-tn panel. 
When the damage exceeds 16 inches in 
any direction, make the repair by doping 
in a new panel. This type of repair may 
be extended to cover both the upper and 
lower surfaces and to cover several rib 
bays if necessary. The panel should be 
laced to all the ribs covered, and doped 
or sewed as in the blanket method. 

(i) Remove the surface tape from the 
ribs adjacent to the damaged area and 
from the trailing and leading edges of 
the section being repaired. Leave the 
old reinforcing tape and lacing in place. 
Next cut the fabric along a line approxi¬ 
mately 1 inch from the ribs on the sides 
nearest to the injury, and continue the 
cuts to completely remove the damaged 
section. The old fabric should not be 
removed from the leading and trailing 
edge unless both upper and lower sur¬ 
faces are being re-covered. 

(ii) (a) Cut a patch to run around the 
trailing edge 1 inch and to extend from 
the trailing edge up to and around the 
leading edge and back approximately to 
the front beam. The patch should ex¬ 
tend approximately 3 inches beyond the 
ribs adjacent to the damage. 

(b) As an alternative attachment on 
metal or wood-covered leading edges, 
the patch may be lapped over the old 
fabric at least 4 inches at the nose of the 
leading edge, doped, and finished with at 
least 8 inches of pinked-edge surface 
tape. 

(iii) Clean the area of the old fabric 
that is to be covered by the patch and 
apply a generous coat of dope to this 
area. Put the new panel in place, pull 
as taut as possible, and apply a coat of 
dope to the portion of the panel which 
overlaps the old fabric. After this coat 
has dried, apply a second coat of dope 
to the over-lapped area and let dry. 

(iv) Place reinforcing tape over the 
ribs under moderate tension and lace 
down in the approved manner. 

(v) Give the panel a coat of clear dope 
and allow to dry. Install surface tape 
with the second coat of dope over the 
reinforcing tape and over the edges of 
the panel. Finish the doping scheme 
using the regular doping procedure. 

(e) Testing of fabric covering. Ten¬ 
sile testing of fabric is a practical means 
for determining whether a fabric cover¬ 


ing has deteriorated to a point where re¬ 
covering is necessary. The testing may 
be carried out in accordance with the 
procedures set forth in existing indus¬ 
try or Government specifications such 
as Federal Specification CCC-T-191a, 
American Society for Testing Materials 
D39-39, and others. In all cases the 
specimens should be tested in the un¬ 
doped condition. The use of acetone or 
dope thinner is suggested as a means of 
removing the dope. 

<1> Strength criteria for aircraft fab¬ 
ric. <i) Present minimum strength val¬ 
ues for new aircraft fabric covering are 
contained in table 3-1. 

(ii) The maximum permissible deterio¬ 
ration for used aircraft fabric based on 
a large number of tests is 30 percent. 
Fabric which has less than 70 percent of 
the original required tensile strength 
would not be considered airworthy. 
Table 3-1 contains the minimum tensile 
strength values for deteriorated fabric 
as tested in the undoped condition. 

(iii) In cases where light aircraft op¬ 
erators use the Grade “A” type fabric, 
but are only required to use “Intermedi¬ 
ate” grade fabric, the Grade 14 A” mate¬ 
rial is still considered airworthy, pro¬ 
vided it has not deteriorated, as tested 
in the undoped condition, below 46 
pounds, i. e., 70 percent of the originally 
required tensile strength value for new 
“Intermediate’' fabric. 

(f) Replacement of fabric covering 
with metal sheet. < 1) Some thought has 
been given to replacing fabric covering 
with metal sheet. The following re¬ 
marks are intended to serve as a guide 
when such a modification is contem¬ 
plated. 

(2) Fabric may be replaced with metal 
sheet provided that the increase in 
weight does not cause the center of grav¬ 
ity travel to exceed its limits, that the 
gross weight of the aircraft remains 
within the operating limits and that the 
original structural integrity of the air¬ 
craft is not impaired by the alteration. 
With regard to the latter it should be 
noted that rivet holes in primary struc¬ 
tural members are permissible for skin 
attachment only to the extent that the 
resultant cross-sectional area of the 
member is not less than the original 
minimum cross-sectional area. The se¬ 
lection of rivet patterns at skin joints is 
critical, especially in wrings, as is also 
the effect of increased weight on wing 
moment of inertia. In view of the com¬ 
plexity of this modification it would be 
advisable to obtain CAA engineering ap¬ 
proval of the alteration prior to its com¬ 
pletion. 

§ 18.30-4 Metal aircraft structures 
(CAA policies which apply to § 18.30) — 
(a) .Metal construction —(1) Identifica¬ 
tion and inspection of materials. Iden¬ 
tification and inspection of materials 
should be conducted in accordance with 
& 18.30-8. 

(2) Corrosion prevention treatment , 
cleaners, and paint removers. Corrosion 
prevention treatment, cleaning and paint 
removing should be accomplished in ac¬ 
cordance with § 18.30-7. 

(3) Bolts , screws , and fasteners. Ac¬ 
ceptable means of attachment are listed 
in § 18.30-6. 
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(4) Flutter precautions. When re¬ 
pairing control surfaces, especially on 
high-performance airplanes, care should 
be exercised that the repairs do not in¬ 
volve the addition of weight aft of the 
hinge line. Such procedure may ad¬ 
versely disturb the dynamic and static 
balance of the surface to degree which 
would induce flutter. As a general rule 
it will be necessary to repair control sur¬ 
faces in such a manner that the struc¬ 
ture is identical to the original so that 
the weight distribution is not affected in 
any way. 

(5) Brazing. (i) Erazing may be used 
for repairs to primary aircraft structures 
only if brazing was originally approved 
for the particular application. Brazing 
is not suitable for repair of welds in steel 
structures due to lower strength values of 
the brazed joint as compared to welded 
joints. Brazing may be used in the re¬ 
pair of secondary structures. 

(ii) Due to the large number of braz¬ 
ing alloys used, it is difficult to be certain 
that the one used for repairing a brazed 
joint would not combine with the origi¬ 
nal brazing alloy to produce a low 
strength joint. 

<iii) In cases where it is necessary to 
re-apply copper alloy brazing material 
on a steel surface more than once, and 
particularly if temperatures over 2,000° 
P. are reached, there is a possibility that 
brazing metal may penetrate between 
the grains in the steel to an extent that 
may cause cracking. 

(iv) Copper brazing of steel is norm¬ 
ally done in a special furnace having a 
reducing atmosphere, and at a tempera¬ 
ture so high that field repairs are seldom 
feasible. If copper brazing is attempted 
without a controlled atmosphere, the 
copper will probably not completely w r et 
and fill the joint. 

(b) Welded steel structures —(1) 
General. Oxyacetylene or electric arc 
welding may be utilized for repair of air¬ 
craft structural elements. Most aircraf t 
structures are fabricated from one of 
the weldable alloys; however, careful 
consideration should be given to the al¬ 
loy being welded since all alloys are not 
readily weldable. In general, the more 
responsible an alloy steel is to heat treat¬ 
ment, the less suitable it is for welding, 
because the greater will be its tendency 
to become brittle and lose its ductility in 
the welded area. The following steels 
are readily W'eldable: plain carbon, 
nickel steels of the SAE 2300 series, 
chrome-nickel alloys of the SAE 3100 
series, chrome-molybdenum steels of the 
SAE 4100 series and low nickel-chrome- 
molybdenum steel of the SAE 8600 series. 

(i) Preparation for icelding . The ele¬ 
ments to be welded should be properly 
held in place by wielding jigs or fixtures 
which are sufficiently rigid to prevent 
misalinement due to expanson and con¬ 
traction of the heated material and 
which positively and accurately position 
the pieces to be welded together. 

(ii) Cleaning prior to welding. The 
parts to be welded should always be 
cleaned by wire brushing or other similar 
methods. When a wire brush is used, 
care should be taken never to use a 
brush of dissimilar metal, for example, 
brass or bronze. The small deposit left 
by a brass or bronze brush will materi¬ 
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ally weaken the weld and may cause 
cracking and subsequent failure of the 
weld. In case members were metallized, 
the surface metal may be removed by 
careful sandblasting followed by a light 
buffing with emery cloth. 

(iii) Condition of completed weld. 
The finished weld should incorporate the 
following characteristics: 

(a) The seam should be smooth and 
of uniform thickness. 

(b) The weld metal should taper off 
smoothly into the base metal. 

(c ) No oxide should be formed on the 
base metal at a distance of more than 
one-half inch from the weld. 

(d) The weld should show no signs of 
blow holes, porosity or projecting 
globules. 

<e) The base metal should show no 
signs of pitting, burning, cracking, or 
distortion. 

</) The depth of penetration should 
have been sufficient to insure fusion of 
base metal and filler rod. 

(g) Welding scale should have been 
removed by >vire brushing or sand¬ 
blasting. 

(iv) Practices to guard against. No 
welds should be filed in an effort to make 
a smooth appearing job, as such treat¬ 
ment causes a loss in strength. Welds 
should not be filled with solder, brazing 
metal, or any other filler. When it is 
necessary to reweld a joint which was 
previously w r elded, all old-weld material 
should be thoroughly removed before re- 
W’clding. Never weld over a weld if it 
can be avoided because continual re¬ 
heating may cause the material to lose 
its strength and to become brittle. 
Never w^eld a joint which has been pre¬ 
viously brazed. 

(v) Torch size (oxyacetylene weld¬ 
ing) . Torch tip size is dependent upon 
the thickness of the material to be 
welded. Commonly used sizes proved 
satisfactory by experience are: 


Thickness of steel in inches 

Diameter 
of hole In 
HP 

Drill size 

0.0l5to 0.031. 

0.02(1 

71 

0.03! to 0.005. 

.031 

68 

0.005 to 0.125. 

.037 

63 

0.125 to 0.188. 

.042 

58 

0.188 to 0.250. 

. 055 

54 

0.250 to 0.375. 

.007 

51 


(vi) Welding rods and electrodes. 
Welding rods and electrodes for various 
applications have special properties suit¬ 
able for the application intended. Table 
4-1 outlines oxy-acetylene welding rod 
properties, and table 4-2 outlines arc 
welding electrode properties. 

(vii) Rosette welds. Rosette welds 
are generally employed to fuse an inner 
reinforcing tube (liner) with the outer 
member. Where a rosette weld is used, 
the hole should be made in the outside 
tube only and be of a sufficient size to 
insure fusion of the inner tube. A hole 
diameter of approximately one-fourth 
the tube diameter of the outer tube has 
been found to serve adequately for this 
purpose. In cases of tightly fitting 
sleeves or inner liners, the rosettes may 
be omitted. 

(viii) Heat-treated members. Mem¬ 
bers which depend on heat-treatment 


for their original physical properties 
should be welded using a welding rod 
suitable for producing heat-treated 
values comparable to those of the origi¬ 
nal members (see subdivision (vi) of 
this subparagraph). Such members 
should be reheat-treated to the manu¬ 
facturers specifications after welding. 

(ix) Steel parts not to be welded — 
(a) Brace wires and cables. Airplane 
parts that depend for their proper func¬ 
tioning on strength properties developed 
by cold working should not be welded. 
In this classification are streamlined 
wires and cables. 

(b) Brazed and soldered parts. 
Brazed or soldered parts should not be 
welded, as the brazing mixture or solder 
will penetrate the hot steel and weaken 
it. 

(c) Alloy steel parts. Alloy steel parts 
such as aircraft bolts, turnbuckle ends, 
axles and other heat-treated alloy steel 
parts, which have been heat-treated to 
improve their mechanical properties, 
should not be welded. 

(2) Repair of tubular members —(i) 
Inspection. Prior to repairing tubular 
members, the structure surrounding any 
visible damage should be carefully ex¬ 
amined to insure that no secondary dam¬ 
age remains undetected. Secondary 
damage may be produced in some struc¬ 
ture remote from the location of the 
primary damage by the transmission of 
the damaging load along the tube. 
Damage of this nature usually occurs 
where the most abrupt change in direc¬ 
tion of load travel is experienced. If this 
damage remains undetected, loads ap¬ 
plied in the normal course of operation 
may cause failure of the part. 

(ii) Location and aline men t of welds. 
Unless otherwise noted welded steel tub¬ 
ing may be spliced or repaired at any 
joint along the length of the tube. Par¬ 
ticular attention should be paid to 
proper fit and alinement to avoid eccen¬ 
tricities. 

(iii) Members dented at a cluster. 
Dents at a steel tube cluster joint may 
be repaired by welding a specially formed 
steel patch plate over the dented area 
and surrounding tubes, as shown in fig¬ 
ure 4-1. To prepare the patch plate, 
cut a section of steel sheet of the same 
material and thickness as the heaviest 
tube damaged. Trim the reinforcing 
plate so that the fingers extend over the 
tubes a minimum of 1.5 times the re¬ 
spective tube diameter as shown in the 
figure. Remove all the existing finish 
on the damaged cluster joint area to be 
covered by the reinforcing plats. The 
reinforcing plate may be formed before 
any w r elding is attempted, or it may be 
cut and tack-w r elded to one or more of 
the tubes in the cluster joint, then heated 
and formed around the joint to produce 
a smooth contour. Apply sufficient heat 
to the plate while forming so that there 
is generally a gap of no more than one- 
sixteenth inch from the contour of the 
joint to the plate. In this operation 
avoid unnecessary heating and exercise 
care to prevent damage at the apex of 
the angle formed by any two adjacent 
fingers of the plate. After the plate is 
formed and tack-welded to the cluster 
joint, w r eld all the plate edges to the 
cluster joint. 
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(iv) Members dented in a bay. Dent¬ 
ed. bent, cracked or otherwise damaged 
tubular members may be repaired by us¬ 
ing a split sleeve reinforcement, after 
first carefully straightening the damaged 
member, and in the case of cracks, drill¬ 
ing No. 40 (0.098) stop holes at the ends 
of the crack. 

(a) Repair by welded sleeve . This re¬ 
pair is outlined in figure 4-2. Select a 
length of steel tube sleeve having an in¬ 
side diameter approximately equal to the 
outside diameter of the damaged tube 
and of the same material and at least 
the same wall thickness. Diagonally cut 
the sleeve reinforcement at a 30° angle 
on both ends so that the minimum dis¬ 
tance of the sleeve from the edge of the 
crack or dent is not less than l '/2 times 
the diameter of the damaged tube. Cut 
through the entire length of the rein¬ 
forcing sleeve and separate the half sec¬ 
tions of the sleeve. Clamp the two sleeve 
sections to the proper positions on the 
aflected areas of the original tube. Weld 
the reinforcing sleeve along the length 
cf the two sides, and weld both ends of 
the sleeve to the damaged tube as shown 
in the figure. The filling of dents or 
cracks with welding rod in place of re¬ 
inforcing the member is not acceptable. 

( b ) Repair by bolted sleeve. Due to 
the large percentage of the tube area re¬ 
moved by the bolt holes, bolted sleeve 
repair’s should not be used on welded 
steel structures without prior approval 
of the repair by the Civil Aeronautics 
Administration. 

(v) Weldcd-patch repair. Dents or 
holes in tubing may be repaired by a 
welded patch of the same material and 
one gage thicker, as shown in figure 4-3 
provided: 

(a) Dented tubing. (1) Dents are not 
deeper than one-tenth of tube diameter, 
do not involve more than one-fourth of 
the tube circumference, and are not 
longer than tube diameter. 

<2) Dents are free from cracks, abra¬ 
sions and sharp corners. 

(3) The dented tubing can be substan¬ 
tially re-formed without cracking before 
application of the patch. 

<b) Punctured tubing. Holes are not 
longer than tube diameter and involve 
not more than one-fourth of tube cir¬ 
cumference. 

(c) Location of patch. No part of the 
patch is permitted in the middle third 
of the tube. The patch should not over¬ 
lap a tube joint. 

(vi> Splicing by inner sleeve method. 
( a) If the damage to a structural tube 
is such that a partial replacement of the 
tube is necessary, the inner sleeve splice 
shown in figure 4-4 is recommended, es¬ 
pecially where a smooth tube surface is 
desired. Diagonally cut out the dam¬ 
aged portion of the tube, and remove the 
burr from the edges of the cut by filing 
or similar means. Diagonally cut a re¬ 
placement steel tube of the same mate¬ 
rial and diameter and at least the same 
wall thickness to match the length of the 
removed portion of the damaged tube. 
At each end of the replacement tube 
allow a one-eighth-inch gap from the 
diagonal cuts to the stubs of the original 
tube. Select a length of steel tubing of 
the same material and at least the same 
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wall thickness and of an outside diam¬ 
eter approximately equal to the inside 
diameter of the damaged tube. This 
inner sleeve tube material should fit 
snugly within the original tube, with a 
maximum diameter difference of one- 
sixteenth inch. Prom this inner sleeve 
tube material cut 2 sections of tubing, 
each of such a length that the ends of 
the inner sleeve will be a minimum dis¬ 
tance of IV 2 tube diameters from the 
nearest end of the diagonal cut. 

(b) If the inner sleeve fits very tightly 
in the replacement tube, chill the sleeve 
with dry ice or in cold water. If this is 
insufficient, polish down the diameter of 
the sleeve with emery cloth. Weld the 
inner sleeve to the tube stubs through 
the one-eighth-inch gap between the 
stubs, completely filling the one-eighth- 
inch gap forming a weld bead oyer the 
gap. 

(vii) Splicing by outer sleeve method, 
(a) If partial replacement of a tube is 
necessary, an outer sleeve splice using a 
replacement tube of the same diameter 
may be made. However, the outer sleeve 
splice requires the greatest amount of 
welding and, therefore, it should be used 
only where the other splicing methods 
are not suitable. Information on the 
replacement by use of the welded out¬ 
side sleeve method is given in figures 
4-5 and 4-6. 

(b) Squarely cut out the damaged 
section of the tube. Cut a replacement 
steel tube of the same material and di¬ 
ameter and at least the same wall thick¬ 
ness to match the length of the removed 
portion of the damaged tube. This re¬ 
placement tube must bear against the 
stubs of the original tube with a total 
tolerance not to exceed one-thirty- 
second inch. Select a length of steel 
tubing of an inside diameter approxi¬ 
mately equal to the outside diameter of 
the damaged tube, of the same material 
and at least the same wall thickness. 
This outer sleeve tube material should 
fit snugly about the original tube with 
a maximum diameter difference of one- 
sixteenth inch. From this outer sleeve 
tube material, cut 2 sections of tubing 
diagonally or fishmouth, each of such a 
length that the nearest ends of the outer 
sleeve are a minimum distance of l l /z 
tube diameters from the ends of the cut 
on the original tube. Use a fishmouth- 
cut sleeve wherever possible. Remove 
the burr from all the edges of the sleeves, 
replacement tube,’ and original tube 
stubs. Slip the two sleeves over the re¬ 
placement tube, line up the replacement 
tube with the original tube stubs, and 
slip the sleeves out over the center of 
each joint. Adjust the sleeves to suit 
the area and to provide maximum rein¬ 
forcement. Tack-weld the 2 sleeves to 
the replacement tube in 2 places before 
welding. Apply a uniform weld around 
both ends of one of the reinforcing 
sleeves and allow the weld to cool. 
Then weld around both ends of the re¬ 
maining reinforcing tube. Allow one 
sleeve weld to cool before welding the 
remaining tube, to prevent undue 
warping. 

(viii) Splicing using larger diameter 
replacement tubes, (a) This method of 
splicing structural tubes shown in figure 
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4-7 requires the least amount of cutting 
and welding. However, this splicing 
method cannot be used where the dam¬ 
aged tube is cut too near the adjacent 
cluster joints or where bracket mounting 
provisions make it necessary to maintain 
the same replacement tube diameter as 
the original. As an aid in installing the 
replacement tube, squarely cut the 
original damaged tube, leaving a mini¬ 
mum short stub equal to 2 V 2 tube diam¬ 
eters on one end and a minimum long 
stub equal to 4 V* tube diameters on the 
other end. 

(b) Select a length of steel tube of the 
same material and at least the same wall 
thickness, having an inside diameter ap¬ 
proximately equal to the outside diam¬ 
eter of the damaged tube. This 
replacement tube material should fit 
snugly about the original tube with a 
maximum diameter difference of one- 
sixteenth inch. From this replacement 
tube material, cut a section of tubing 
diagonally or fishmouth of such a length 
that each end of the tube is a minimum 
distance of 1 Vz tube diameters from the 
end of the cut on the original tube. 
Use a fishmouth-cut replacement tube 
wherever possible. Remove the burr 
from the edges of the replacement tube 
and the original tube studs. If a fish¬ 
mouth cut is used, file out the sharp 
radius of the cut with a small, round 
file. Spring the long stub of the original 
tube from the normal position; slip the 
replacement tube over the long stub, 
then back over the short stub. Center 
the replacement tube between the stubs 
of the original tube. In several places 
tack-weld one end of the replacement 
tube; then weld completely around the 
end. In order to prevent distortion, al¬ 
low the weld to cool completely; then 
weld the remaining end of the replace¬ 
ment tube to the original tube. 

(3) Repairs at built-in fuselage fit¬ 
tings. Repairs of built-in fuselage fit¬ 
tings may be accomplished in a manner 
as shown in figure 4-8. Splices should 
be made in accordance with the methods 
described in the foregoing sections. The 
following sections outline the different 
methods as shown in the figure. 

(i) Tube of larger diameter than 
original. A tube (sleeve) of larger di¬ 
ameter than original is used in the 
method shown in figure 4-9. This neces¬ 
sitates reaming the fitting holes (at 
longeron) to a larger diameter. The 
sleeve should extend approximately 6 
inches forward (left of fitting) of the 
joint and 8 inches aft (right of fitting). 
The forward splice should be a 30° scarf 
splice. The rear longeron (right) should 
be cut off approximately 4 inches from 
the centerline of the joint and a spacer 

1 inch long fitted over the longeron. 
This spacer and longeron should be edge 
welded. A tapered V-cut approximately 

2 inches long should then be made in the 
aft end of the outer sleeve. The end of 
the outer sleeve should be swaged to fit 
tnfe longeron and welded. 

(ii) Tube of same diameter as origi¬ 
nal. In this method, shown in figure 
4-9, the new section of tube is the same 
size as the longeron forward (left) of the 
fitting. The rear end (right) of the tube 
is cut at 30° and forms the outside sleeve 
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of a scarf splice. A sleeve is centered 
over the forward joint as indicated. 

(iii) Simple sleeve. The longeron is 
assumed the same size on each side of 
the fitting in this case, in figure 4-9, and 
is repaired by a simple sleeve of larger 
diameter than the longeron. 

(iv) Large difference in longeron diam¬ 
eter each side of fitting. Figure 4-9 (D) 
assumes that there is a quarter of an 
inch difference in the diameter of the 
longeron on the two sides of the fitting. 
The section of longeron forward (left) of 
the fitting is cut at 30° and a section of 
tubing of the same size as this tube and 
of such length as to extend well to the 
rear (right) of the fitting is slipped 
through it. One end is cut at 30° to fit 
the 30° scarf at left and the other end 
fishmouthed as shown. This makes it 
possible to insert a tube of such diameter 
as to form an inside sleeve for the tube 
on the left of the fitting and an outside 
sleeve for the tube on the right of the 
fitting. 

(4) Engine mounts —(i) General. All 
welding on an engine mount should be 
of the highest quality, since vibration 
tends to accentuate any minor defect 
present. Engine mount members should 
preferably be repaired by using a larger 
diameter replacement tube telescoped 
over the stub of the original member and 
using fishmouth and rosette welds. How¬ 
ever, 30° scarf welds in place of the 
fishmouth welds will be considered ac¬ 
ceptable for engine mount repair work. 

(ii) Check of alinement. Repairs to 
engine mounts should be governed by 
accurate means of checking alinement. 
When tubes are used to replace bent or 
damaged ones, the original alinement 
of the structure must be maintained. 
This can t>e done by measuring the dis¬ 
tance between points of corresponding 
members that have not been distorted, 
and by reference to the manufacturer's 
drawings. 

(iii) Cause for rejection. If all mem¬ 
bers are out of alinement, the engine 
mount should be replaced by one sup¬ 
plied by the manufacturer or one which 
has been built to conform to the manu¬ 
facturer’s drawings. The method of 
checking the alinement of the fuselage 
or nacelle points should be requested 
from the manufacturer. 

(iv) Engine mount ring damage. Mi¬ 
nor damage such as a crack adjacent to 
an engine attachment lug may be re¬ 
paired by rewelding the ring and ex¬ 
tending a gusset or a mounting lug past 
the damaged area. Engine mount rings 
which have been extensively damaged 
should not be repaired but should be 
replaced unless the method of repair is 
specifically approved by an authorized 
representative of the Civil Aeronautics 
Administration. 

(5) Landing gears —(i) Round tube 
construction. Landing gears made of 
round tubing may be repaired using 
standard repairs and splices, as shown 
in figures 4-2 and 4-8. 

(ii) Streamline tube construction . 
Landing gears made of streamlined tub¬ 
ing may be repaired by any one of the 
methods shown in figures 4-9 and 4-12. 

(iii) Axle assemblies, (a) Represent¬ 
ative types of repairable and nonrepair- 
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able landing gear axle assemblies are 
shown in figure 4-13. The types as 
shown in A, B, and C of this figure are 
formed from steel tubing and may be 
repaired by any applicable method shown 
in figures 4-2 to 4-12 in this manual. 
However, it will always be necessary to 
ascertain whether or not the members 
are heat-treated. 

(b) The axle assembly as shown in fig¬ 
ure 4-13 D is, in general, of a nonre- 
pairable type for the following reasons: 

( 1 ) The axle stub is usually made from 
a highly heat-treated nickel alloy steel 
and carefully machined to close toler¬ 
ances. These stubs are usually replace¬ 
able and should be replaced if damaged. 

(2) The oleo portion of the structure 
is generally heat-treated after welding 
and is perfectly machined to assure 
proper functioning of the shock absorber. 
These parts would be distorted by weld¬ 
ing after machining. 

(iv) Ski pedestals. Damaged pedes¬ 
tals made of steel tubing may be repaired 
by using any applicable method shown 
in figures 4-2 through 4-12. 

(6) Built-up tubular wing or tail sur¬ 
face spars. Euilt-up tubular wing or tail 
surface spars may be repaired by using 
any of the applicable splices and 
methods of repair shown in figures 4-2 
to 4-12 provided the spars are not heat- 
treated. In the case of heat-treated 
spars, the entire spar assembly would 
have to be reheat-treated to the manu¬ 
facturer’s specifications after completion 
of the repair. In general, this will be 
found less practicable than replacing the 
spar with one furnished by the manu¬ 
facturer. 

(7) Wing and tail surface brace struts. 
In general it will be found advantageous 
to replace damaged wing brace struts 
made either from round or streamlined 
tubing by new members purchased from 
the original manufacturer. However, 
there is no objection from an airworthi¬ 
ness point of view to repairing such 
members in a proper manner. An ac¬ 
ceptable method in case streamlined 
tubing is used will be found in figure 4- 
10. Similar members made of round 
tubes may be repaired using a standard 
splice, as shown in figures 4-2, 4-4, or 
4-5. 

(i) Location of splices. Steel brace 
struts may be spliced at any point along 
the length of the strut provided the 
splice does not overlap any part of an 
end fitting. The jury strut attachment 
is not considered an end fitting; there¬ 
fore, a splice may be made at this point. 
The repair procedure and workmanship 
should be such as to minimize distortion 
due to welding and the necessity for sub¬ 
sequent straightening operations. Every 
repaired strut should be carefully ob¬ 
served during initial flights to ascertain 
that the vibration characteristics of the 
strut and attaching components have 
not been adversely affected by the re¬ 
pair. The check should cover a wide 
range of speed and engine power com¬ 
binations. 

(ii) Fit and alinement. When mak¬ 
ing repairs to wing and tail surface brace 
members, particular attention should be 
paid to proper fit and alinement to avoid 
eccentricities. 


(8) Repairs to welded parts. Repairs 
to welded assemblies may be made by 
either of the following methods: 

(1) Replacing welded joints. Cutting 
out the welded joint and. eplacing it with 
one properly gusseted. 

(ii) Replacing weld deposit. Chip¬ 
ping out the metal deposited by the weld 
process and rewelding after properly re¬ 
inforcing the joint by means of inserts or 
external gussets. 

(c) Stainless steel structures —(1) 
General. Structural components mat'e 
from stainless steel, particularly the 
“18-8” variety (18 percent chromium, 
8 percent nickel), joined by spot welding, 
should be repaired only at the factory 
of origin or by a repair station desig¬ 
nated by the manufacturer and rated by 
the Civil Aeronautics Administration to 
perform this type of work, unless the 
repair is made using bolted or riveted 
connections which are specifically ap¬ 
proved by an authorized representative 
of the Civil Aeronautics Administration. 

(2) Secondary structural and non - 
structural elements. Elements such as 
tip bows or leading and trailing edge tip 
strips of wing and control surfaces may 
be repaired by soldering with a 50-50 
lead-tin solder or a 60-40 alloy of these 
metals. For best results a flux of phos¬ 
phoric acid (syrup) should be used. 
Since the purpose of a flux is to attack 
the metal so that the soldering will be 
effective, any excess flux should be re¬ 
moved by washing the joint. Due to the 
high heat conductivity of stainless steel, 
a soldering iron large enough to do the 
work properly must be used. Leaky spot 
welded seams in boat hulls, fuel tank:;, 
etc., should be repaired in a similar 
manner. 

(d) Riveted or bolted steel truss type 
structures. Repairs to riveted or bolted 
steel truss type structures should be 
made employing the general principles 
outlined in the following sections on 
aluminum alloy structures. Methods of 
repair of vital members should specifi¬ 
cally be approved by a representative of 
the Civil Aeronautics Administration. 

(e) Aluminum alloy structures —(1) 
General. Extensive repairs to damaged 
stressed skin on monocoque types of 
aluminum alloy structures should be 
made at the factory of origin or by a 
repair station rated for this type of work. 
In any event such work should be under¬ 
taken only by a certificated mechanic 
thoroughly experienced in this type of 
work. The repairs should preferably be 
made in accordance with specific recom¬ 
mendations of the manufacturer of the 
aircraft. In many cases repair parts, 
joints, or reinforcements can be designed 
and proof of adequate strength shown, 
without the calculation of the design 
loads and stresses, by properly consider¬ 
ing the material and dimensions of the 
original parts and the riveted attach¬ 
ments. Examples illustrating the prin¬ 
ciples of this method as applied to typ¬ 
ical repairs are given in this manual or 
may be found in textbooks on metal 
structures. An important point to bear 
in mind making repairs on monocoque 
structures is that a repaired part must 
be as strong as the original with respect 
to all types of loads and general rigidity. 
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(1) Use of annealed alloys for struc¬ 
tural parts. The use of annealed 17S 
or 24S alloys for any structural repair 
of an aircraft is not considered satisfac¬ 
tory on account of their poor corrosion 
resisting properties. 

(ii) Hygroscopic materials improperly 
moisture-proofed. The use of hygro¬ 
scopic materials improperly moisture- 
proofed such as impregnated fabrics, 
leather and the like, in attempting to 
effect watertightness of joints and seams 
is not considered acceptable practice. 

(iii) Drilling oversized holes. Great 
care should be exercised to avoid drill¬ 
ing over-size holes or otherwise decreas¬ 
ing the effective tensile area of wing 
spar capstrips, wing, fuselage, or fin lon¬ 
gitudinal stringers, or other highly 
stressed tensile members. All repairs 
or reinforcements to such members 
should be done in accordance with fac¬ 
tory recommendations or with the 
specific approval of a representative of 
the Civil Aeronautics Administration. 

(iv) Disassembly prior to repairing. 
If the parts to be removed are essential 
to the rigidity of the complete structure, 
the remaining structure should be ade¬ 
quately supported prior to disassembly, 
in such a manner as to prevent distor¬ 
tion and permanent damage to the re¬ 
mainder of the structure. Rivets may be 
removed by using special tools developed 
for the purpose or by center-punching 
the heads, drilling not quite through 
with a drill of the same size as the rivets, 
and shearing the heads off by a sharp 
blow with a small cold chisel. Rivet 
joints adjacent to the damaged parts 
should be inspected for partial failure 
(slippage) by removing one or more 
rivets to see if the holes are elongated or 
the rivets have started to shear. 

(2) Selection of material for replace¬ 
ment parts. In selecting the alloy, it is 
usually satisfactory to use 24S in place 
of 17S since the former is stronger. 
Hence, it will not be permissible to re¬ 
place 24S by 17S unless the deficiency in 
strength of the latter material has been 
compensated by an increase in material 
thickness or the structural strength has 
been substantiated by tests or analyses. 
Information on the comparative strength 
properties of these alloys as well as 14S, 
K-301. 61S, 75S, etc., is contained in 
ANC-5, “Strength of Metal Aircraft 
Elements/' The choice of temper de¬ 
pends upon the severity of the subsequent 
forming operations. Parts having single 
curvature and straight bend lines with 
a large bend radius may be advanta¬ 
geously formed from heat-treated ma¬ 
terial, while a part such as a fuselage 
frame would have to be formed from soft 
annealed sheet and heat-treated after 
forming. Sheet metal parts which are 
to be left unpainted should be made of 
clad (aluminum coated) material. All 
sheet material and finished parts should 
be free from cracks, scratches, kinks, tool 
tnarks, corrosion pits, and other defects 
^hich may be factors in subsequent 
failure. 

‘i* Forming sheet metal parts. Bend 
ffnes should preferably be made to lie at 
an angle to the grain of the metal (pref¬ 
erably 90°). Before bending, all rough 
etiges should be smoothed, burrs removed 
relief holes drilled at the ends of 


bend lines and at corners to prevent 
cracks from starting. For material in 
the heat-treated condition, the bend 
radius should be large. See table 4-3 for 
recommended bend radii. 

(3) Heat treatment —(i) General. 
All structural aluminum alloy parts 
should be heat treated in accordance 
with the heat treatment instructions is¬ 
sued by the manufacturers of the mate¬ 
rials. If the heat treatment produces 
warping, the parts should be strength¬ 
ened immediately after quenching. Riv¬ 
eted parts should be heat-treated before 
riveting, to preclude warping and corro¬ 
sion. When riveted assemblies are 
heated in a salt bath, the salt cannot be 
entirely washed out of the crevices, thus 
causing corrosion. 

(ii) Quenching in hot water or air. 
The quenching of 17S or 24S alloys in 
water above 100° F., or air at any tem¬ 
perature after heat treatment will not 
be satisfactory. For clad material, when 
the use of cold water will result in too 
great a distortion of the finished part, 
the use of oil, hot water, water spray 
or forced air draft is satisfactory, pro¬ 
vided the parts will not be subject to 
severe corrosion in service. Quenching 
in still air is not satisfactory. 

(iii) Transferring too slowly from 
heat treatment medium to quench tank. 
Transfer of 17S or 24S alloys from the 
heat treatment medium to the quench 
tank should be accomplished as quickly 
as possible. An elapsed time of 10 to 15 
seconds will, in many cases, result in 
noticeably impaired corrosion resistance*. 

(iv) Reheating at temperatures above 
boiling water. Reheating at tempera¬ 
tures above that of boiling water of 17S 
or 24S alloys after heat treatment, and 
the baking of primers at temperatures 
above that of boiling water, will not be 
considered acceptable without subse¬ 
quent complete and correct heat treat¬ 
ment, as such practice tends to impair 
the original heat treatment. 

(4) Riveting —(i) Identification of 
rivet material. Identification of rivet 
material is contained in § 18.30-6. 

(ii) Replacement of aluminum alloy 
rivets. All protruding head rivets, 
(roundhead, flathead, and brazier-head) 
may be replaced by rivets of the same 
type or by AN-470 Universal-head rivets. 
Flushhead rivets should be used to re¬ 
place flushhead rivets. 

(a) Replacement rivet size and 
strength. Replacements should be made 
with rivets of the same size and strength 
wherever possible. If the rivet hole has 
become enlarged, deformed, or other¬ 
wise damaged, the hole should be drilled 
or reamed for the next larger size rivet, 
care being taken, however, that the edge 
distances and spacings are not less than 
minimums listed in (b) of this subdi¬ 
vision. Rivets may not be replaced by a 
type of lower strength properties, unless 
the lower strength is adequately com¬ 
pensated for by an increase in size or 
a greater number of rivets. 

(b) Replacement rivet edge distances 
and spacings for sheet joints. Rivet edge 
distance is defined as the distance from 
the center of the rivet hole to the near¬ 
est edge of the sheet. Rivet spacing is 
the distance from the center of the rivet 


hole to the center of the adjacent rivet 
hole. Edge distances and spacings 
should not be less than the following: 

(1) Single row. Edge distances not 
less than 2 times the diameter of the 
rivet and spacing not less than 3 times 
the diameter of the rivet. 

(2) Double row. Edge distance and 
spacing not less than the minimums 
shown in figure 4-14. 

(3) Triple or multiple rows. Edge dis¬ 
tance and spacing not less than the 
minimums shown in figure 4-14. 

(iii) Use of A17S-T3 aluminum alloy 
replacement rivets. It will be consid¬ 
ered acceptable to replace all 17S-T3 
rivets of three-sixteenths-inch diameter 
or less, and also all 24S-T4 rivets of 
flve-thirty-seconds-inch diameter or less 
with A17S-T3 rivets for general repairs, 
provided the replacement rivets are one- 
thirty-second-inch greater in diameter 
than the rivets they replace, and pro¬ 
vided the edge distances and spacings 
are not less than the minimums listed 
in subdivision (ii) (b) of this subpara¬ 
graph. 

(iv) Driving of rivets. A17S rivets 
may be driven in the condition received, 
but 17S rivets above three-sixteenths 
inch in diameter, and all 24S rivets 
should either be kept refrigerated in the 
“as quenched" condition until driven or 
be reheat-treated just prior to driving 
as they would otherwise be too hard for 
satisfactory riveting. Dimensions for 
formed flat rivet heads are shown in 
figure 4-15, together with commonly 
found rivet imperfections, which should 
be guarded against. 

(v) Blind-type and hollow rivets, (a) 
Hollow rivets should not be substituted 
for solid rivets in load-carrying members 
without specific approval of the applica¬ 
tion by a representative of the Civil 
Aeronautics Administration. 

(b) Blind rivets may be used in blind 
locations in accordance with the condi¬ 
tions listed in § 18.30-6, provided the 
edge distances and spacings are not less 
than the minimums listed in subdivision 
(ii) (b) of this subparagraph. 

(vi) New and revised rivet patterns, 
(a) A new or revised rivet pattern should 
be designed for the strength required in 
accordance with the specific instructions 
in subparagraphs (5) (vi) and (viii) ( d) 
of this paragraph. 

(b) A general rule for the diameter 
of rivets used to join dural sheets is to 
use a diameter approximately three 
times the thickness of the sheet, or 
somew f hat larger for thin sheet. Rivets 
should not be used where they would be 
placed in tension tending to pull the 
heads off. A lap joint of thin sheets 
should be “backed up" by a stiffening 
section. 

(5) Repair methods —(i) Precautions . 
(a) When adding or replacing rivets ad¬ 
jacent or near to 17S or 24S rivets which 
have been installed previously, great 
care should be exercised or the older 
rivets will be loosened or may fail due 
to sharp vibrations in the structures 
caused by the action of the rivet gun and 
bucking bar. In every case all adjacent 
rivets should be carefully examined after 
the repair or alteration is finished to 
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ascertain that they have not been 
harmed by operations in adjacent areas. 

( b ) Rivet holes should be drilled, 
round, straight, and free from cracks. 
The snap used in driving the rivets 
should be cupped slightly flatter than the 
rivet heads shown in figure 4-15. Rivets 
should be driven straight and tight, but 
not overdriven or driven while too hard, 
since the finished rivet must be free from 
cracks. Information on special methods 
of riveting, such as flush riveting, usually 
may be obtained from manufacturer’s 
service manuals. 

(ii) Splicing of tubes, (a) Round or 
streamline tubular members may be re¬ 
paired by splicing as shown in figure 
4-16. Splices in struts should not over¬ 
lap the fittings. 

(b) When solid rivets go completely 
through hollow tubes, their diameter 
should be at least one-eighth of the out¬ 
side diameter of the outer tube. Rivets 
which are loaded in shear should be 
hammered only enough to form a small 
head, and no attempt should be made to 
form the standard round head. The 
amount of hammering required to form 
the standard round head often causes, 
the rivet to buckle inside the tube. 
Satisfactory rivet heads may be pro¬ 
duced in such installations by spinning, 
if the proper equipment is available. 
Correct and incorrect examples of this 
type of rivet application are incorporated 
in figure 4-16. 

(iii) Repairs to aluminum alloy mem¬ 
bers. Repairs to aluminum alloy mem¬ 
bers should be made with the same 
material or with suitable material of 
higher strength. The 75S alloy has 
greater tensile strength than other com¬ 
monly used aluminum alloys such as 14S 
and 24S but it is subject to somewhat 
greater notch sensitivity. In order to 
take advantage of its higher strength 
characteristics, particular attention 
should be paid in design of parts to avoid 
notches, small radii, large or rapid 
changes in cross-sectional area. In 
fabrication, care should be taken to 
avoid processing and handling defects, 
such as machine marks, nicks, dents, 
burrs, scratches and forming cracks. 
Cold straightening or forming of 75S-T6 
can cause cracking; hence, it may be 
advisable to limit this processing to 
minor cold straightening. 

(iv) Wing and tail surface ribs. 
Damaged aluminum alloy ribs either of 
the stamped sheet-metal type or the 
built-up type employing special sections, 
square or round tubing, may be repaired 
by the addition of suitable reinforcement. 
Acceptable methods of repair are shown 
in figures 4-17 and 4-18. These ex¬ 
amples deal with types of ribs commonly 
found in small and medium aircraft. 
Any other method of reinforcement 
should be specifically approved by a rep¬ 
resentative of the Civil Aeronautics 
Administration. 

(a) Trailing and leading edges and 
tip strips. Repairs to wing and control 
surface trailing and leading edges and 
tip strips should be made by properly 
executed and reinforced splices. Ac¬ 
ceptable methods of trailing edge re¬ 
pairs are shown in figure 4-19. 


(v) Repair of damaged skin — (a) Re¬ 
placement of skin panels. In case metal 
skin is damaged extensively, repairs 
should be made by replacing an entire 
sheet panel from one structural member 
to the next. The repair seams should be 
made to lie along stiffening members, 
bulkheads, etc., and each seam should be 
made exactly the same in regard to rivet 
size, spacing, and rivet pattern as the 
parallel manufactured seams at the 
edges of the original sheet. If the two 
manufactured seams are different, the 
stronger one should be copied. See 
figure 4-20 for typical acceptable 
methods of repairs. 

(b) Patching of small holes. ( 1) 
Small holes in skin panels which do not 
involve damage to the stiffening mem¬ 
bers may be patched by covering the 
hole with a patch plate in the manner 
shown in figure 4-20. 

(2) Flush type patches also can be in¬ 
stalled in stressed skin type of construc¬ 
tion. An acceptable and easy flush 
patch can be made by trimming out the 
damaged area and then installing a con¬ 
ventional patch on the underneath side 
or back of the sheet being repaired. A 
plug patch plate of the same size as the 
opening can then be inserted and riveted 
to the patch plate installed as above. 
This will complete an acceptable flush 
type patch. Other types of flush patches 
similar to those used for patching ply¬ 
wood, reference figure 2-16, also can be 
used. The riveting pattern used, how¬ 
ever, should follow standard practice so 
as to maintain satisfactory strength in 
the sheet. (See subdivision (i) of this 
subparagraph.) 

(3) In general, patches in metal skin 
are not restricted as to size or shape; 
however, those of rectangular, circular, 
square, oval, and rectangular with round 
ends usually are more desirable as to 
appearance and ease of installation. 

(vi) Splicing of sheets. In some cases 
the method of copying the seams at the 
edges of a sheet may not be satisfactory; 
for example. when the sheet has cutouts, 
or doubler plates at an edge seam, or 
when other members transmit loads into 
the sheet. In these cases, the splice 
should be designed as illustrated in the 
following example: 

Material: Clad 17S sheet, 0.032 inch thick¬ 
ness. Width of sheet (i. e. length at splice) 
=“W'*=10 inches. 

To determine rivet size and pattern for 
a single-lap joint, similar to figure 4-14: 

(а) Use rivet diameter of approximately 
three times the sheet thickness 3x0.032 = 
0.096 inch. Use one-eighth A17S-T3 rivets 
(%2 A17S-T3 would also be satisfactory). 

(б) Determine the number of rivets re¬ 
quired per inch of width. “W*\ from table 
4-5. Number per inch = 4.9x .75=3.7. Total 
number of rivets required =10x3.7=37 
rivets. 

(c) Lay out rivet pattern with spacing not 
loss than those shown in figure 4-14. Re¬ 
ferring to figure 4-14A, it is seen that a 
double-row pattern with the minimum spac¬ 
ing wUl give a total of 40 rivets. However, 
as only 37 rivets are required, 2 rows of 19 
rivets each, equaUy spaced over the 10 inches 
will result in a satisfactory splice. 

(vii) Straightening of stringers or in - 
termediate frame s —(a) Members 
slightly bent. Members which are 
slightly bent may be straightened cold 


and examined with a magnifying glass 
for injury to the material. The straight¬ 
ened parts should then be reinforced io 
an extent depending upon the condition 
of the material and the magnitude of 
any remaining kinks or buckles. If any 
strain cracks are apparent, complete 
reinforcements should be added by fol¬ 
lowing the manufacturer's recom¬ 
mendations and the attachment of the 
reinforcements should be made in sound 
metal beyond the damaged portion. 

(b) Local heating. Local heating 
should never be applied to facilitate 
bending, swaging, flattening, or expand¬ 
ing operations on heat-treated alumi¬ 
num alloy members, as it is difficult to 
control the temperatures closely enough 
to prevent possible damage to the metal 
and it may impair its corrosion resist¬ 
ance. 

(viii) Splicing of stringers and flanges, 
(a) Splices should be made in accord¬ 
ance with the manufacturer’s recom¬ 
mendations, which are usually contained 
in a repair manual. 

(b) Typical splices for various shapes 
of sections are shown in figures 4-21 and 
4-23. Splices should be designed to 
carry both tension and compression and 
the splice shown in figure 4-22 will be 
used as an example illustrating the fol¬ 
lowing general principles: 

(1) Statement of principle<0 To 
avoid eccentric loading and consequent 
buckling in compression, splicing or re¬ 
inforcing parts should be placed as sym¬ 
metrically as possible about the center- 
line of the member and attachment made 
to as many elements as necessary to pre¬ 
vent bending in any direction. 

(ii) To avoid reducing the strength 
in tension of the original bulb angle, the 
rivet holes at the ends of the splice are 
made small (no larger than the original 
skin attaching rivets), and the second 
row of holes (those through the bulbed 
leg) are staggered back from the ends. 
In general the rivets should be arranged 
in the splice so that the design tensile 
load for the member and splice plate 
can be carried into the splice without 
failing the member at the outermost rivet 
holes. 

(iii) To avoid concentration of load 
on the end rivet and consequent tendency 
toward progressive rivet failure, the 
splice is tapered off at the ends, in this 
case by tapering the backing angle and 
by making it shorter than the splice bar 
(see fig. 4-22). 

The preceding principles are especially 
important in splicing stringers on the 
lower surface of stressed skin wings, 
where high tension stresses may exist. 
When several adjacent stringers are 
spliced, the splices should be staggered 
if possible. 

(2) Size of splicing members. When 
the same material is used for the splicing 
member as for the original member, the 
net cross section area (i. e., the shaded 
areas in fig. 4-21) of the splicing mem¬ 
ber should be greater than the area of 
the section element which it splices. 
The area of a section element (e. g. each 
leg of an angle or channel) is equal to 
the width multiplied by the thickness. 
For example, in figure 4-22, the bar, 
*‘B,” is assumed to splice the upper leg 
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of the stringer, and the angle, “A," to 
splice the bulbed leg of the stringer. 
Since the splice bar, “B.” is not as wide 
as the adjacent leg, and since the rivet 
diameter is also subtracted from the 
width, the bar is made twice as thick in 
order to obtain sufficient net area. 

(3) The diameter of rivets in stringers. 
The diameter of rivets in stringers should 
preferably be between 2 and 3 times the 
thickness, “t." of the leg, but should not 
be more than one-fourth the width, “W,” 
of the leg. Thus, one-eighth-inch rivets 
are chosen in the example, figure 4-2^. 
If this splice were in the lower surface 
of a wing, the end rivets would be made 
the same size as the skin attaching rivets, 
say three thirty-seconds. 

(4) The number of rivets, (i) The 
number of rivets required on each side of 
the cut in a stringer or flange may be 
determined from standard textbooks on 
aircraft structures, or may be found from 
tables 4-4, 4-5, or 4-6. In determining 
the number of rivets required in the ex¬ 
ample. figure 4-22, for attaching the 
splice bar, “B,” to the upper leg, the 
thickness “t” of the element of area 
being spliced is one-sixteenth inch (use 
0.064), the rivet size is one-eighth inch, 
and table 4-5 shows that 9.9 rivets are 
required per inch of width. Since the 
width, “W,” is one-half inch, the actual 
number of rivets required to attach the 
splice bar to the upper leg, on each side 
of the cut. is 9.9 (rivets per inch)x0.5 
(inch width) =4.95; use 5 rivets. 

(if) For the bulbed leg of the stringer, 
inch (use 0.064), AN-3 bolts are 
chosen and the number of bolts required 
per inch of width=3.3. The width, “W," 
for this leg, however, is 1 inch, and the 
actual number of bolts required on each 
side of the cut is 1X3.3=3.3; use 4 bolts. 
When both rivets and bolts are used in 
the same splice, the bolt holes should be 
accurately reamed to size. It is pref¬ 
erable to use only one type of attach¬ 
ment, but in the above example, the di¬ 
mensions of the legs of the bulb angle 
indicated rivets for the upper leg and 
bolts for the bulb leg. 

(5) Splicing of intermediate frames. 
(0 The same principles that are used 
for stringer splicing may be applied to 
intermediate frames, when the following 
Point is also considered: 

<ff> Conventional frames of channel 
or Z section are relatively deep and thin 
compared to stringers, and usually fail 
by twisting or by buckling of the free 
flange. The splice joint should be rein¬ 
forced against this type of failure by 
using a splice plate heavier than the 
frame and by splicing the free flange of 
the frame with a flange of the splice 
Plate, as illustrated in figure 4-24. Since 
a frame is likely to be subjected to bend¬ 
ing loads, the length of splice plate “L” 
should be more than twice the width, 
“Wi,” and the rivets spread out to cover 
the plate. 

(ix) Repairing cracked members. Ac¬ 
ceptable methods of repairing various 
types of cracks occurring in service in 
structural elements from various causes 
are shown in figures 4-25 to 4-28. The 
following general procedure should be 
followed in repairing such defects: 

(a) Small holes three thirty-seconds 
luch (or Vs inch) should be drilled at the 


extreme ends of the cracks to mitigate 
the possibility of their spreading further. 

(b) Reinforcements as shown in these 
figures should be added to carry the 
stresses across the damaged portion and 
to stiffen the joints. 

The condition causing such cracks to 
develop at a particular point is stress 
concentration at that point in conjunc¬ 
tion with repetition of stress Xsuch as 
produced by vibration of the structure). 
The stress concentration may be due to 
the design or to defects such as nicks, 
scratches, tool marks, and initial stresses 
or cracks from forming or heat-treating 
operations. It should be noted that an 
increase in sheet thickness alone is 
usually beneficial but does not necessar¬ 
ily remedy the conditions leading to 
cracking 

(f) Fittings —(1) Steel fittings—(i) 
Inspections for defects, (a) Fittings 
should be free from scratches, vise and 
nibbler marks, and sharp corners. A 
careful examination of the fitting with 
a medium power (at least 10 power) 
magnifying glass will be considered an 
acceptable inspection. 

<b) When repairing aircraft after an 
accident or in the course of a major over¬ 
haul, all highly stressed main fittings 
should be inspected in accordance with 
the provisions of § 18.30-8. and, if neces¬ 
sary, corrosion prevention measures 
taken as recommended in § 18.30-7. 

(ii) Torn, kinked, or cracked fittings. 
Torn, kinked, or cracked fittings should 
be replaced and not repaired. 

(iii) Elongated or worn bolt holes. 
Elongated holes in fittings which were 
designed without bushings should not be 
reamed oversize but such fittings should 
be replaced unless the method of repair 
is approved by a representative of the 
Civil Aeronautics Administration. Holes 
should not be filled with welding rod. 
Acceptable methods of repairing elon¬ 
gated or worn bolt holes in landing gear, 
stabilizer, interplane or cabane strut ends 
only, not originally equipped with pin 
plates, are shown in figure 4-29. (See 
also figure 4-8 on longeron repair at a 
fitting.) 

(2) Aluminum and aluminum alloy 
fittings. Damaged fittings should be re¬ 
placed with new parts having the same 
material specifications or the method of 
repair should be specifically approved by 
a representative of the Civil Aeronautics 
Administration. 

(g) Castings. Damaged castings 
should be replaced and not repaired un¬ 
less the method of repair is specifically 
approved by a representative of the Civil 
Aeronautics Administration. 

§ 18.30-5 Control cables and termi¬ 
nals (CAA policies which apply to 
§ 18.30 )—(a) Control cables and wires. 
Control cables and wires should be re¬ 
placed if injured, distorted, worn, or 
corroded even though the strands are 
not broken. However, cable sections 
may be spliced using the procedures of 
subparagraph (1) of this paragraph. 
Cable tension should be checked after 
installation to insure proper rigging. 

(1) Splicing, (i) Control cables may 
be spliced when they become worn, dis¬ 
torted. corroded, or otherwise injured. 
The cable, thimbles, shackles, turnbuck- 


les, bolts, and other parts should be of 
the same size, material, and quality as 
the original parts or of such size that the 
repaired cable will be of strength equiva¬ 
lent to the original. However, AN-666 
through AN-669 standard swaged cable 
terminals develop the full cable strength 
and may be substituted for the original 
terminals wherever practical. If facili¬ 
ties and supplies are limited, repair may 
sometimes be accomplished, using thim¬ 
bles, bushings, and turnbuckles in place 
of original terminals. When this is 
done, flexible cables 7x7 and 7 x 19, 
having a diameter of three thirty- 
seconds inch or over, may be woven 
spliced by means of the 5-tuck method. 
Flexible cable., less than three thirty- 
seconds inch in diameter and nonflexible 
carbon steel 19 wire cable <MIL-C-6940) 
may be wrap-soldered. Directions for 
fabricating these splices and limitations 
as to their use are contained in the fol¬ 
lowing paragraphs. 

(ii) All splices should be installed so 
that no portion of the splice comes closer 
than 2 inches to any fairlead or pulley 
and the connections should not be lo¬ 
cated at points where jamming may oc¬ 
cur during any portion of the travel of 
either the loaded cable or the slack 
cable in the deflected position. 

(2) Substitution of cable. Substitu¬ 
tion of control cable (aircraft cord) for 
hard or streamlined wires will not be 
acceptable unless specifically approved 
by a representative of the Civil Aero¬ 
nautics Administration. 

(3) Cutting and heating. Cables 
should be cut to length only by mechan¬ 
ical means. The use of a torch in any 
manner is not permiited. Wires and 
cables should never be subjected to ex¬ 
cessive temperature. Soldering bonding 
braid to control cable will not be con¬ 
sidered satisfactory. 

(4> Rust prevention. If the cables are 
made from tinned steel, the cable should 
be coated with rust preventive oil. It is 
to be noted that corrosion-resistant steel 
cable does not require this treatment for 
rust prevention. 

(b) Swaged terminals. Swaged cable 
terminals as for instance AN-666 through 
AN-669 manufactured in accordance 
with Air Force-Navy Aeronautical 
Standard Specifications are suitable for 
use in civil aircraft for loads up to and 
including the maximum cable loads per¬ 
mitted by the specification. Limits and 
tolerances for critical dimensions, before 
and after swaging, are specified on the 
AN standard cable terminal drawings 
and also in the literature issued by manu¬ 
facturers of swaging tools. When such 
tools are used, it is important that the 
instructions supplied by the manufac¬ 
turer including “go” and “no go” after 
swaging dimensions, be followed in detail 
in order that defective and inferior swag¬ 
ing will be avoided. Observance of all 
instructions should result in a swaged 
terminal developing the full rated 
strength of the cable, 

(1) Cable slippage in terminal. Care 
should be exercised to insure the cable is 
properly inserted in the band after the 
sw'aging operation is completed as in¬ 
stances have been noted of cases where¬ 
in only one-fourth inch of the cable was 
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properly swaged in the terminal. Ob¬ 
servance of the following precautions 
should minimize this possibility: 

(1) Measure the length of the terminal 
end of the fitting to determine the 
proper length of cable to be inserted in 
the barrel of the fitting. 

<ii) Lay off this length at the end of 
the cable and mark with masking tape. 
Since the tape will not slip, it will provide 
a positive marking during the swaging 
process. 

<iii) After swaging, check the tape 
marker to make certain that the cable 
did not slip during the swaging 
Operation. 

(iv) Check swaged fitting with a “go”- 
*‘no go” gage to see that the fitting is 
properly compressed. 

(v) Remove the tape and. using red 
paint, paint the junction of the swaged 
fitting and cable. 

(vi) At all subsequent service inspec¬ 
tions of the swaged fitting, check for a 
gap in the painted section to see if cable 
slippage has occurred. 

(2) Ball-and-socket-type terminals . 
Ball-and-socket-type swaged terminals 
and other types that do not positively 
prevent cable untwisting should not be 
used for general replacement except 
where they were utilized on the original 
installation by the aircraft manu¬ 
facturer. 

(c) Woven splice terminal . (1) The 

5-tuck woven splice terminals shown in 
figure 5-1 may be utilized on 7 x 7 flexible 
and 7 x 19 extra flexible cables of three 
thirty-seconds inch diameter or greater. 
This type of terminal will develop only 
75 percent of the cable strength and 
should not be used to replace swaged or 
other high efficiency terminals unless it 
is definitely known that the design load 
for the cable is not greater than 75 per¬ 
cent of the cable minimum breaking 
strength (see table 5-1). 

(2) In some cases it will be necessary 
to splice one end of the cable on assem¬ 
bly. For this reason, investigate the 
original installation for pulleys and fair 
leads that might restrict the passage of 
the splice. The procedure for the fab¬ 
rication of a woven splice is as follows: 
See figure 5-1 for the designation of 
numbers and letters referred to in this 
sequence of operations. 

(i) Secure the cable around a bushing 
or thimble by means of a splicing clamp 
in a vise with the free end to the left of 
the standing wire and away from the 
operator. If a thimble is used as the 
end fitting, turn to point outward ap¬ 
proximately 45°. 

(ii) Select the free strand (1) nearest 
the standing length at the end of the 
fitting and free this strand from the rest 
of the free ends. Next, insert a marlin- 
spike under the first three strands (A, 
B, C) of the standing length nearest the 
separated strand of the free end and 
separate them momentarily by twisting 
the marlinspike. Insert the free strand 
(1) under the three separated strands 
through the opening created by the mar¬ 
linspike. Pull the free end taut by 
means of pliers. 

(iii) Unlay a second strand (2) located 
to the left of the first strand tucked, and 
insert this second strand under the first 
two standing strands (A, B). Loosen the 


third free length (3) located to the left 
of the first two, and insert it under the 
first standing strand (A) of the original 
three (section AA). 

(iv) Remove the center or core strand 

(7) from the free end and insert it under 
the same standing strands (A, B). Tem¬ 
porarily secure the core strand to the 
body of the standing cable (see detail 
B). Loosen the last free strand (6) 
located just to the right of the first (1) 
and tuck it under the last two strands 
(E, F) of the standing cable. Tuck the 
fifth free end (5) around the fifth stand¬ 
ing strand (E). Tuck the fourth free 
end (4) around the sixth standing strand 
(F) (see details B and E>. Pull all 
strands snug toward the end fitting with 
the pliers. This completes the first tuck. 

(v) Begin with the first free strand 
(1) and work in a counterclockwise di¬ 
rection, tucking free strands under every 
other strand. After the completion of 
every tuck, pull the strands tight with 
pliers. Pull toward the end fitting (see 
detail C). After the completion of the 
third complete tuck, cut in half the 
number of wires in each free strand. 
Make another complete tuck with the 
wires remaining. At the completion of 
the fourth tuck, again halve the number 
of wires in the free strands and make one 
final tuck with the wires remaining. Cut 
off all protruding strands and pound the 
splice with a wooden or rawhide mallet 
to relieve the strains in the wires. Serve 
the splice with waxed linen cord (6 ply, 
type B, Federal Specification V-T-291). 

(vi) Start one-fourth inch from the 
end of the splice and carry the wrapping 
over the loose end of the cord and along 
the tapered splice to a point between the 
second and third tucks. Insert the end 
of the cord back through the last five 
wrappings and pull snug. Cut off the 
end, and if a thimble is used as an end 
fitting bend down the points. Apply 2 
coats of shellac to the cord, allowing 2 
hours between coats (see detail D). 
Carefully inspect the cable strands and 
splices for local failure. Weakness in a 
woven splice is made evident by a sep¬ 
aration of the strand of serving cord. 

(d) Wrap-soldered splice. The wrap- 
soldered splice terminal shown in figure 
5-2 may be utilized on flexible cables less 
than three thirty-seconds inch in di¬ 
ameter and on nonflexible single-strand 
(19-wire) cable (MTL-C-6940). This 
type of terminal will develop only 90 per¬ 
cent of the cable strength and should 
not be used to replace swaged or other 
high efficiency terminals unless it is 
definitely known that the design load for 
the cable is not greater than 90 percent 
of the cable minimum breaking strength 
(see table 5-1). The method of making 
the wrapped and soldered splice is as 
follows: 

(1) The serving or wrapping wire 
should be of commercial soft-annealed 
steel wire or commercial soft iron wire, 
thoroughly and smoothly tinned or 
galvanized. 

(2) The solder should be half tin and 
half lead conforming to Federal Specifi¬ 
cation QQ-S-571. The melting point of 
this solder varies from 320° to 390° F., 
and the tensile strength is approximately 
5,700 pounds per square inch. 


(3> Solder flux should be a compound 
of stearic acid (there should be no I 
mineral acid present) and resin, with a 
composition of 25 to 50 percent resin. I 
A warming gluepot to keep the flux in I 
fluid state is desirable. I 

(4) Before the cable is cut the wires 

are soldered to prevent slipping. The I 
preferred process is to tin and solder the 
cable thoroughly for 2 or 3 inches by I 
placing in a solder trough, finishing 
smooth with a soldering tool. The cable 
may be cut diagonally to conform to the I 
required taper finish. I 

(5) After being soldered and cut the 
cable is securely bent around the proper 1 
size thimble and clamped, taking care I 
that the cables lie close and flat and that 
the* taper end for finish lies on the out¬ 
side. If it is necessary to trim the taper 
at this point in the process, it is pref- I 
erable that it be done by nipping, but H 
grinding is permissible, provided a steel 
guard at least 3 inches long and one- 
thirty-second-inch thick is placed be¬ 
tween the taper end and the main cable 
during the operation, and that the heat I 
generated from the grinding does not 
melt the solder and loosen the wires. 

(6) Serving may be done by hand or I 
machine, but in either case each serving 
convolution must touch the adjoining 
one and be pulled tightly against the 
cable, with spaces for permitting a free 
flow of solder, and inspection. 

(7) Care should be exercised to pre¬ 
vent drawing of the temper of any cable 
wires by excessive temperature or dura¬ 
tion of applied heat. The flux used in 
this soldering should be stearic acid and 
resin. The use of sal ammoniac or other 
compounds having a corrosive effect is 
not permitted as a flux. 

(8) Soldering is accomplished by im¬ 
mersing the terminal alternately in the 
flux and in the solder bath, repeating the 
operation until thorough tinning and 
filling with solder under the serving wire 
and thimble is obtained. The tempera¬ 
ture of the solder bath and place where 
terminal is withdrawn should not be 
above 450° F. A soldering iron may be 
used in the final operation to give a se¬ 
cure and good-appearing terminal. 

Care should be taken that the solder 
completely fills the space under the 
serving wire and thimble. A slightly 
hollowed cast iron block to support the 
splice during soldering may help in se¬ 
curing the best results. The use of 
abrasive wheels or files for removing I 
excess solder is not permissible. 

(9) As an alternative process for mak¬ 
ing terminals for nonflexible cable, the I 
oxyacetylene cutting method and the I 
presoldering method (soldering before I 
wrapping) are permitted, but only on the I 
following conditions: 

(i) That the process of cutting se- I 
curely welds all wires together; 

(ii) That the annealing of the cable I 
does not extend more than one cable I 
diameter from the end; 

(iii) That no filing be permitted either I 
before or after soldering; 

(iv) For protection during the opera- I 
tion of grinding the tapered end of the I 
cable, a steel guard at least 3 inches & I 
length and one-thirty-second-inch thick I 
should be placed between the taper and I 
the main cable; 
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(v) The heat from grinding should not 
draw the temper of the cable. 

(10» Wrap-soldered splice terminals 
should not be used ahead of the firewall, 
or in other fire zones, or in other loca¬ 
tions where they might be subjected to 
high temperature. 

(e) Safetyinp of turnbuckles. All 
turnbuckles should be safetied with 
safety wire using either the double or 
single wrap method, or with any appro¬ 
priate approved special safetying device 
complying with the requirements of CAA 
Technical Standard Order No. TSO-C21. 
For safety wire sizes and materials refer 
to table 5-2. Safety wire should never 
be reused. The turnbuckle should be 
adjusted to the correct cable tension so 
that no more than three threads are ex¬ 
posed on either side of the turnbuckle 
barrel. Turnbuckles should never be 
lubricated. 

(1) Double wrap method. (i> (a> Of 
the methods using safety wire for safety¬ 
ing turnbuckles, the method described 
here is preferred, although either of the 
other methods described is also satisfac¬ 
tory. This method of double wrap safe- 
tying is shown in figure 5-3 (A). Use 
two separate lengths of the proper w'tre 
(see table 5-2). Run one end of one w ire 
through the hole in the barrel of the 
turnbuckle and bend the ends of the w r ire 
toward opposite ends of the turnbuckle. 
Then pass the second length of the wire 
into the hole in the barrel and bend the 
ends along the barrel on the side oppo¬ 
site the first length. Spiral the two wires 
in opposite directions around the barrel 
to cross each other twice between the 
center hole and the ends. Then pass the 
wires at the end of the turnbuckle in 
opposite directions through the holes in 
the turnbuckle eyes or between the jaws 
of the turnbuckle fork, as applicable, 
laying one wire along the barrel and 
wrapping the other at least four times 
around the shank of the turnbuckle and 
binding the layed wires in place before 
cutting the wrapped wire off. Wrap the 
remaining length of safety wire at least 
four turns around the shank and cut it 
off. Repeat the procedure at the oppo¬ 
site end of the turnbuckle. 

<b) When a swaged terminal is being 
safetied, pass the ends of both wires, if 
Possible, through the hole provided in 
the terminal for this purpose and wrap 
both ends around the shank as described 
above. When the hole in the terminal 
is not large enough to accommodate the 
ends of both wires, the hole may be en¬ 
larged in accordance with note 3 of table 
5-2 and the safetying completed as de¬ 
scribed above. If the hole is not large 
enough to allow' passage of both wires, 
pass the wire through the hole and loop 
it over the free end of the other wire, 
and then wrap both ends around the 
shank as described. 

(ii> Another satisfactory double wrap 
method, similar to subdivision (i) of this 
subparagraph, except that the spiraling 
of the wires is omitted, is shown in figure 
5-3 <B). 

<iii> The wnapping procedures de¬ 
scribed and shown on AND 10482 may be 
used in lieu of the other safetying meth¬ 
ods shown herein. 


(2) Single wrap method. The single 
WTap methods described below” and illus¬ 
trated in figures 5-3 (C) and (D) are 
acceptable but are not the equal of the 
double-wrap methods. 

(i) Pass a single length of wire through 
the cable eye or fork or through the hole 
in the swaged terminal at either end of 
the turnbuckle assembly. Spiral each 
of the wire ends in opposite directions 
around the first half of the turnbuckle 
barrel so as to cross each other twice. 
Thread both wire ends through the hole 
in the middle of the barrel so that the 
third crossing of the wire ends is in the 
hole. Again spiral the two w r ire ends in 
opposite directions around the remaining 
half of the turnbuckle crossing them 
twice. Then pass one wire end through 
the cable eye or fork or through the hole 
in the swaged terminal, in the manner 
described in subparagraph (1) (i) of this 
paragraph. WTap both wire ends around 
the shank for at least four turns each, 
cutting off excess wire. This method is 
showm in figure 5-3 <C). 

(ii) Pass one length of wire through 
the center hole of the turnbuckle and 
bend the wire ends toward opposite ends 
of the turnbuckle. Then pass each wire 
end through the cable eye or fork, or 
through the hole in the swaged termi¬ 
nal and wrap each w r ire end around the 
shank for at least four turns, cutting off 
excess wire. This method is shown in 
figure 5-3 (D). After safetying. no more 
than three threads of the turnbuckle 
threaded terminals should be exposed. 

§ 18.30-6 Bolts, screws, and miscel¬ 
laneous fasteners (CAA policies which 
apply to § 18.30 )—(a) Bolts. Most bolts 
used in aircraft structures are either 
general purpose AN bolts, or NAS (Na¬ 
tional Aircraft Standard) internal 
wrenching or close-tolerance bolts. In 
certain cases aircraft manufacturers 
make up special bolts for a particular 
application and it is necessary to use 
them or their equivalent in replacement. 

(1) Identification, (i) AN-type air¬ 
craft bolts can be identified by the code 
markings on the bolt heads. The mark¬ 
ings generally denote the bolt manufac¬ 
turer, the material of which the bolt is 
made, and whether the bolt is a stand¬ 
ard AN-type or a special purpose bolt. 

(ii) AN standard steel bolts are 
marked with either a raised dash or as¬ 
terisk. corrosion-resistant steel is indi¬ 
cated by a single raised dash, and AN 
aluminum alloy bolts are marked with 
two raised dashes. The strength and 
dimensional details of AN bolts are 
specified on the Army-Navy Aeronautical 
Standard Drawings. 

(iii) Special purpose bolts include the 
high-strength and low-strength types, 
close-tolerance types, and bolts in¬ 
spected by magnetic, fluorescent, or 
equivalent inspection methods. 

(iv) Typical markings include 
"SPEC” (usually highly heat treated), 
an aircraft manufacturer’s part number 
stamped on the head, or plain heads 
(low strength). Close-tolerance Na¬ 
tional Aircraft Standards (NAS) bolts 
are marked with either a raised or re¬ 
cessed triangle. The material markings 
for NAS bolts are the same as for AN 


bolts, except that they may be either 
raised or recessed. Bolts inspected mag¬ 
netically (Magnaflux) or by fluorescent 
means (Zyglo) are identified by means 
of colored lacquer or a head marking of 
a distinctive type. Figure 6-1 shows the 
typical coding used on aircraft bolt 
heads. 

(2) Grip length . In general, bolt grip 
lengths should equal the material thick¬ 
ness. However, bolts of slightly greater 
grip length may be used provided wash¬ 
ers are placed under the nut or the bolt 
head. In the case of plate nuts, shims 
may be added under the plate. For 
proper washers refer to paragraph (e) 
of this'section. 

(3) Locking or safetying of bolts. All 
bolts and/or nuts, except self-locking 
nuts, should be suitably locked or safe- 
tied. Cotter pins and safety wire should 
not be reused. 

(4) Bolt fit. Many bolt holes, in par¬ 
ticular those in primary connecting ele¬ 
ments, should have close tolerances. 
Generally, it is permissible to use the first 
lettered drill size larger than the nomi¬ 
nal bolt diameter except where the AN 
hexagon bolts are used in light-drive fit 
(reamed) applications and where NAS 
close-tolerance bolts or AN clevis bolts 
are used. Bolt holes should be normal to 
the surface involved to provide full bear¬ 
ing surface for the bolt head and nut 
and should not be oversize or elongated. 
In case of oversize or elongated holes, in 
critical members, advice should be ob¬ 
tained from an Aviation Safety agent or 
engineer, or the aircraft manufacturer 
before drilling or reaming the hole to 
take the next larger bolt, as usually 
items such as edge distance, clearance, 
etc., must be considered. 

(5) Torques, (i) Table 6-1 gives the 
recommended torque values for both the 
fine and coarse thread series of nuts. 
These values should be followed unless 
other instructions require a specific 
torque for a given nut. Bolts and nuts 
should be clean, dry. and thoroughly de¬ 
greased before installation. Threads 
should not be oiled. Nuts should be 
torqued in all important places, such as 
wing-joint bolts, engine-support bolts, 
landing-gear bolts, and the like. 

(ii) When tightening castellated nuts 
on bolts, the cotter-pin holes may not 
line up with the slots in the nuts for the 
range of recommended values listed in 
table 6-1. Except in cases of highly 
stressed engine parts, the nut may be 
over-tightened to permit lining up the 
next slot with the cotter pin hole. 

(6) Hex-head bolts (AN-3 through 
AN-20). The hex-head aircraft bolt is 
an all-purpose structural bolt used for 
general applications involving tension or 
shear loads. Alloy steel bolts smaller 
than No. 10-32 and aluminum alloy bolts 
smaller than ^ 4 -inch diameter should 
not be used in primary structure. Alu¬ 
minum alloy bolts and nuts should not 
be used where they will be repeatedly 
removed for purpose of maintenance 
and inspection. Aluminum alloy nuts 
may be used with cadmium-plated steel 
bolts loaded in shear on land airplanes, 
but are not to be used on seaplanes due 
to the possibility of dissimilar metals 
corrosion. 
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(7) Close-tolerance bolts (AN-173 
through AN-186) (hex-head), and 
( NAS-80 through NAS-86) ( 100 ° coun¬ 
tersunk). Close-tolerance bolts are used 
in high-performance aircraft in applica¬ 
tions where the bolted joint is subject to 
severe load reversals and vibration. The 
standard AN hex-head bolts may be used 
for the same applications provided a 
light-drive fit is accomplished. 

(8) Internal wrenching bolts (MS- 
20004 through MS-20024 or NAS-495). 
These bolts are suitable for use both in 
tension and shear applications. In steel 
parts, either the bolt hole should be 
countersunk to seat the large radius of 
the shank at the head or, as in aluminum 
alloys, a special heat-treated washer 
(NAS-143C) should be used to fit the 
head and to provide adequate bearing 
area. A special heat-treated plain 
washer (NAS-143) is used under the nut. 
Special high-strength nuts should be 
used on these bolts. (Refer to paragraph 
(d) (3) (vii) of this section.) All in¬ 
ternal wrenching bolts should be re¬ 
placed by another internal wrenching 
bolt. Standard AN hex-head bolts and 
washers cannot be substituted for them, 
as they do not have the required 
strength. 

(9) Drilled-head bolts (AN-73 through 
AN-81). The AN drilled-head bolt is 
similar to the standard hex-bolt, but 
has a deeper head which is drilled to 
receive wire for safetying. The AN-3 
and the AN-73 series of bolts are inter¬ 
changeable for all practical purposes 
from the standpoint of tension and shear 
strengths. 

(b) Screws. In general, screws differ 
from bolts by the following characteris¬ 
tics: Usually lower material strength, a 
looser thread fit (No. 2), head shapes 
formed to engage a screwdriver, and 
the shank threaded along its entire 
length without a clearly defined grip. 
However, several types of structural 
screws are available that differ from the 
standard structural bolts only in the 
type of head. The material is equivalent 
and a definite grip is provided. The 
AN-525 washerhead screws, the AN-509- 
100 0 countersunk structural screws, and 
the NAS-204 through NAS-235 are such 
parts. The material markings are the 
same as those used on AN standard bolts. 

(1) Structural screws (NAS-204 
through NAS-235) (AN-509 and AN- 
525). This type of screw, when made of 
alloy steel such as SAE-4130, NE-8630. 
or equivalent, and heat-treated from 
125.000 to 145,000 p. s. i., may be used 
for structural assembly in shear appli¬ 
cations similar to structural bolts. 

(2) Self-tapping screws. The AN-504 
and AN-506 screws are used for attach¬ 
ing minor removable parts such as 
nameplates and the like. AN-530 and 
AN-531 are used in blind applications 
for the temporary attachment of sheet 
metal for riveting and the permanent 
assembly of nonstructural assemblies. 
AN-535 is a plain head self-tapping 
screw used in the attachment of name¬ 
plates or in sealing drain holes in corro¬ 
sion-proofing tubular structures and is 
not intended to be removed after in¬ 
stallation. Self-tapping screws should 
never be used to replace standard screws. 


nuts, bolts, or rivets in the original 
structure. 

(c) Pins. The three types of pins used 
in aircraft structures are: The taper pin, 
the flathead pin, and the cotter pin. 
Pins are used in shear applications and 
for safetying. 

(1) Taper pins (AN-385 and AN-386) 
plain and threaded, are used in joints 
which carry shear loads and where ab¬ 
sence of play is essential. The plain 
taper pin is drilled and usually safetied 
with wire. The threaded taper pin is 
used with a taper-pin washer (AN-975) 
and shear nut (safetied with cotter pin) 
or self-locking nut. 

(2) The flathead pin (AN-392 through 
AN-406) commonly called a clevis pin, is 
usually used in conjunction with tie rod 
terminals and in secondary controls 
which are not subject to continuous 
operation. The pin should be safetied 
with a cotter pin and is customarily in¬ 
stalled with the head up so that if the 
cotter pin fails or works out, the pin will 
remain in place. 

(3) The AN-380 cotter pin is used for 
safetying bolts, screws, nuts, other pins, 
and in various applications where such 
safetying is necessary. The AN-381 cot¬ 
ter pin is used in locations where non¬ 
magnetic material is required, or in loca¬ 
tions where resistance to corrosion is 
desired. 

(d) Nuts —(1) Self-locking nuts. 
Self-locking nuts are acceptable for use 
on certificated aircraft subject to the 
restrictions on the pertinent "Manufac¬ 
turers’ Recommended Practice Sheets.*' 
Self-locking nuts are used on aircraft to 
provide tight connections which will not 
shake loose under severe vibration. Two 
types of self-locking nuts are currently 
in use, the all-metal type and the fibre 
or nylon lock type. Self-locking nuts 
should not be used at joints which sub¬ 
ject either the nut or bolt to rotation. 
They may be used with antifriction 
bearings and control pulleys provided 
the inner race of the bearing is clamped 
to the supporting structure by the nut 
and bolt. Nuts which are attached to 
the structure should be attached in a 
positive manner to eliminate rotation or 
misalinement when tightening the bolts 
or screws. 

<i> All-metal lock nuts are construct¬ 
ed with either the threads in the locking 
insert out-of-phase with the load-carry¬ 
ing section or with a saw-cut insert with 
a pinched-in thread in the locking sec¬ 
tion. The locking action of the all-metal 
nut depends upon the resiliency of the 
metal when the locking section and load¬ 
carrying section are engaged by screw 
threads. 

(ii) Fiber or nylon lock nuts are con¬ 
structed with an unthreaded fiber locking 
insert held securely in place. The fiber 
or nylon has a smaller diameter than the 
nut, and when a bolt or screw is entered, 
it taps into the insert, producing a lock¬ 
ing action. After the nut has been 
tightened, one full thread of the bolt or 
screw should extend through the nut. 
When fiber-type self-locking nuts are 
reused, care should be exercised that the 
fiber has not lost its locking friction or 
become brittle. They should not be re¬ 
used if they can be run up finger tight 


Bolts five-sixteenth-inch diameter and 
over with cotter-pin holes may be used 
with self-locking nuts but only if free 
from burrs around the holes. Bolts with 
damaged threads and rough ends should 
never be used. Do not tap the fiber¬ 
locking insert. 

(iii) (a) Self-locking nut bases are 
made in a number of forms and materials 
for riveting and welding to aircraft 
structure or parts. 

(b) Certain applications require the 
installation of self-locking nuts in chan¬ 
nels, an arrangement which permits the 
attachment of many nuts with only a 
few rivets. These channels are track- 
like bases with regularly spaced nuts 
which are either removable or nonre¬ 
movable. Hie removable type carries a 
floating nut which can be snapped in or 
out of the channel thus making possible 
the ready removal of damaged nuts. 
Nuts such as the clinch-type and spline- 
type which depend on friction for their 
anchorage are not acceptable for use in 
aircraft structures. 

(iv) Self-locking nuts may be used on 
aircraft engines and accessories when 
their use is specified by the engine manu¬ 
facturer in his bulletins or manuals. Re¬ 
fer to § 18.30-14 for detailed installation 
instructions. 

(2) Aircraft castle nut (AN-310). The 
castle nut is used with drilled-shank AN 
hex-head bolts, clevis bolts, eye bolts, 
drilled-head bolts or studs, and is de¬ 
signed to accommodate a cotter pin or 
lock wire as a means of safetying. 

(3) Miscellaneous aircraft nuts, (i) 
The plain nut (AN-315 and AN-335) has 
limited use on aircraft structures and 
requires an auxiliary locking device such 
as a check nut or lock washer. 

(ii) Light hex nuts (AN-340 and AN- 
345) are used in miscellaneous applica¬ 
tions and must be locked by an auxiliary 
device. 

(iii > The check nut AN-316 is used as 
a locking device for plain nuts, screws, 
threaded rod ends and other devices. 

(iy) The castellated shear nut AN- 
320 is designed for use with clevis bolts 
and threaded taper pins, which are 
normally subjected to shearing stress 
only. 

(v) Wing nuts AN-350 are intended 
for use on hose clamps and battery con¬ 
nections, etc., where the desired tight¬ 
ness is ordinarily obtained by the use of 
the'fingers or hand tools. 

(vi) Sheet spring nuts, such as speed 
nuts, are used with standard and sheet 
metal self-tapping screws in nonstruc¬ 
tural locations. They find various uses 
in supporting line clamps, conduit 
clamps, electrical equipment, access 
doors, and the like, and are available in 
several types. 

(vii) Two commercial types of high- 
strength internal or external wrenching 
nuts are available, the internal and 
external wrenching Elastic Stop Nut and 
the Unbrako internal and external 
wrenching nut. Both are of the self- 
locking type, are heat-treated, and are 
capable of carrying the high-strength 
bolt tension load. 

(e) Washers. The types of washers 
used in aircraft structure are: Plain 
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washers, lock washers, and special 
washers. 

<1) Plain washers AN-960 and AN-970 
are widely used under hex nuts to pro¬ 
vide a smooth bearing surface, to act as 
a shim and to adjust the position of 
castellated nuts with respect to drilled 
cotter-pin holes in bolts. Plain washers 
should be used under lock washers to 
prevent damage to surfaces. Cadmium- 
plated steel washers should be used under 
bolt heads or nuts on aluminum alloy or 
magnesium structures where corrosion 
if it occurs will then be between the 
washer and the steel. The AN-970 steel 
washer provides a greater bearing area 
than the plain type and is used in wooden 
structures under both bolt heads and 
nuts to prevent local crushing of the 
surface. 

(2) Lock washers AN-935 and AN-936 
may be used with machine screws or 
bolts whenever the self-locking or castel¬ 
lated type of nut is not applicable. They 
should not be used as fastenings to pri¬ 
mary or secondary structures or where 
subject to frequent removal or corrosive 
conditions. 

(3) Ball-socket and seat-washers AN- 
950 and AN-955 are used in special ap¬ 
plications where the bolt is installed at 
an angle to the surface, or where perfect 
alinement with the surface is required at 
all times. These washers are used to¬ 
gether. 

(4) Taper-pin washers AN-975 are 
used with the threaded taper pin. 

(5) NAS-143 washers for internal 
wrenching nuts and bolts are used with 
NAS internal wrenching bolts. Type 
“C” is countersunk to seat the bolthead 
shank radius and a plain-type washer 
is used under the nut. Both of these 
washers are heat-treated from 125,000 
to 145,000 p. s. L 

<f) Rivets —(1) Standard solid-shank 
rivets, (i) The universal-head rivets 
AN-470 are used in aircraft construction 
in both interior and exterior locations. 

fii) Roundhead rivets AN-430 and 
AN-435 are used in the interior of air¬ 
craft except where clearance is required 
for adjacent members. 

fill) Flathead rivets AN-441 and AN- 
442 are used in the interior of the air¬ 
craft where interference of adjacent 
members does not permit the use of 
roundhead rivets. 

(iv) Brazier-head rivets AN-455 and 
AN-456 are used on the exterior surfaces 
of aircraft where flush riveting is not 

essential. 

(v) All protruding-head rivets may be 
replaced by AN-470 universal-head 
rivets. This rivet has been adopted as 
the standard for protruding-head rivets 
m this country. 

(vi) Countersunk-head rivets AN-426 
(100°), AN-425 (78°), and AN-420 (90°) 
are used on the exterior surfaces of air¬ 
craft to provide a smooth aero-dynamic 
surface, and in other applications where 
a smooth finish is desired. The 100° 
countersunk-head has been adopted as 
the standard in this country. 

(vii) Material applications: 

(a) A-17S-T3 is the most commonly 
useei rivet material utilized in aluminum 
^Hoy structures. Its main advantage 
ues in the fact that it may be used in the 
No. 228-5 


condition received without any further 
treatment. 

(b> The 17S-T3 and 17S-T31 and 
24S-T4 rivets are used in aluminum alloy 
structures where strength higher than 
that of the A17S-T3 rivet is needed. 
(See ANC-5 for differences between the 
2 types of 17ST rivets specified here.) 

(c> The 2S rivet of pure aluminum is 
used for riveting nonstructural parts 
fabricated from the softer aluminum 
alloys, such as 2S, 3S, and 52S. 

(d) When riveting magnesium alloy 
structures, 56S rivets are used exclusively 
due to their corrosion-resistant qualities 
in combination with the magnesium 
alloys. 

(e) Mild steel rivets are used primarily 
in riveting steel parts. Galvanized rivets 
should not be used on steel parts sub¬ 
jected to high heat. 

</) Corrosion-resistant steel rivets are 
used primarily in riveting corrosion-re¬ 
sistant steel parts, such as firewalls, ex¬ 
haust stack bracket attachments and 
similar structures. 

(g) Monel rivets are used in special 
cases for riveting high nickel steel alloys 
and nickel alloys. They may be used 
interchangeably with stainless steel riv¬ 
ets as they are more easily driven. How¬ 
ever, it is preferable to use stainless steel 
rivets in stainless steel parts. 

( h ) Copper rivets are used for riveting 
copper alloys, leather, and other non- 
metallic materials. This rivet has only 
limited usage in aircraft. 

<2> Blind rivets. Blind rivets MS- 
20600, MS-20601, MS-20302, MS-20603 
may be substituted for the normally re¬ 
quired solid rivets in accordance with the 
blind rivet manufacturer’s recommenda¬ 
tions. They should not be used where 
the failure of a few rivets will seriously 
impair the airworthiness of the aircraft. 
Design allowables for blind rivets are 
specified in ANC-5 “Strength of Metal 
Aircraft Elements.’* 

(3) Hi-shear rivets, (i) Hi-shear riv¬ 
ets are sometimes used in connections 
where the shearing loads are the pri¬ 
mary design consideration. Their use is 
restricted to such connections. It should 
be noted that hi-shear rivet patterns are 
not to be used for the installation of con¬ 
trol surface hinges and hinge brackets. 
Also, they should not be painted prior to 
assembly even where dissimilar metals 
are being joined, but each end should be 
touched up with zinc chromate primer to 
allow the later application of the general 
airplane finish schedule. 

(ii) Hi-shear rivets should be replaced 
only by the same type rivet. The in¬ 
stallation and inspection should be in 
accordance with procedures recom¬ 
mended by the manufacturer. 

(g) Fasteners (cowl and fairing). A 
number of patented fasteners are in use 
on aircraft. A variety of these fasteners 
are commercially available and the man¬ 
ufacturer’s recommendations concerning 
the proper use of these types of fasteners 
should always be considered in other 
than replacement application. 

(h) Unconventional attachments. Un¬ 
conventional or new attachment devices 
should not be used in the primary struc¬ 
ture unless approved by a representative 
of the Civil Aeronautics Administration. 


§ 18.30-7 Corrosion protection, clean¬ 
ers. and paint removers (CAA policies 
which apply to § 18.30) —(a) Corrosion 
protection . Almost all metals used in 
aircraft are subject to corrosion. Mate¬ 
rials such as steel will rust, and alumi¬ 
num and magnesium w T ill form corrosion 
products, unless properly protected. 
Stainless steel, brasses, and copper alloys 
normally form a surface film which pre¬ 
vents further surface corrosion; how¬ 
ever, under certain conditions, particu¬ 
larly when in contact with dissimilar 
metals, even these alloys must be pro¬ 
tected. Corrosion is promoted by con¬ 
tact of metals with materials that ab¬ 
sorb water. For example: wood, sponge 
rubber, felt, etc., may be sources of 
serious corrosion unless proper protec¬ 
tion is used. Specific aspects of the more 
common types of corrosion are covered 
in subparagraphs (1) through (5) of this 
paragraph. 

(1) Dissimilar metals corrosion, (i) 
When two dissimilar metals are in con¬ 
tact and are connected by an electrolyte 
(water), accelerated corrosion of one of 
the metals may occur. For this reason 
metals have been divided into certain 
groups, based on their susceptibility to 
this form of corrosion. Unprotected 
contact between metals of different 
groups may result in dissimilar metals 
corrosion; therefore, contact between 
metals of dissimilar groups should be 
prevented or the contact surface should 
be adequately protected. 

(ii) Similar metal groups (refers to 
surface of metal). 

Group 1—Magnesium alloys. 

Group 2—Zinc, cadmium, lead, tin. steel. 
Group 3—Copper and Its alloys, nickel and 

its alloys, chromium and stainless steels. 
Group 4—All aluminum alloys. 

(iii) Aluminum alloys (group 4) may 
be further subdivided into the following 
subgroups: 

Subgroup A—2S. 33. 52S, 61S. 220, 355. 358, 

all clad alloys, such as Alclad and Pureclad. 
Subgroup B—14S, 17S, 24S, 75S, 195. 

(iv) Under severe corrosive conditions, 
the above subgroups should be consid¬ 
ered as dissimilar metal groups insofar 
as corrosion protection is concerned. 
This is particularly true where a rela¬ 
tively large area of an alloy classified 
in subgroup B is in contact with a rela¬ 
tively small area of subgroup A, in which 
case severe corrosion of the subgroup A 
alloy may be expected. 

(2) Intergranular corrosion. Inter¬ 
granular corrosion occurs in certain alu¬ 
minum alloys which are improperly heat- 
treated. For example, 243 alloys should 
be quenched quickly after heat-treat¬ 
ment in order to prevent intergranular 
corrosion. Since 24S alloy contains 
metals other than aluminum, particular¬ 
ly copper, severe corrosion may result if 
this alloy is quenched slowly, and a re¬ 
duction in strength may result in im¬ 
properly quenched 24S alloys when sub¬ 
jected to corrosive conditions. This type 
of corrosion is difficult to detect in its 
original stage except by microscopic ex¬ 
aminations. When well advanced it is 
characterized by scaling and blistering. 
Surface protection of slowly quenched 
24S alloy will retard intergranular corro- 
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sion, but diffusion of the base metal into 
the surface coating will eventually de¬ 
stroy its effectiveness. The only protec¬ 
tion which is regarded as being suffi¬ 
ciently adequate for air-quenched 24S is 
cladding of the aluminum alloy with 
pure aluminum. It should be noted that 
in some cases even clad, alloys may be 
susceptible to intergranular corrosion. 
Other surface protection, such as anodiz¬ 
ing, and subsequent coatings, such as 
zinc chromate primer, heavy greases, etc., 
may also prevent intergranular corrosion 
in cases where susceptibility of the alloy 
to intergranular corrosion is not too 
great. 

(3) Stress corrosion . This type of 
corrosion occurs when certain metals, 
mostly aluminum and magnesium alloys, 
are exposed to high stress and corrosive 
conditions. Stress corrosion has oc¬ 
curred in aluminum when steel bushings 
were pressed into the aluminum parts 
with too tight a fit. and were exposed to 
corrosive conditions. Stress corrosion 
can also occur in cold-worked metals 
which are not properly stress relieved. 

(4) Chemical . (i) Corrosion protec¬ 

tion against chemicals used in dusting 
and spraying operations is covered in de¬ 
tail in Civil Aeronautics Manual 8. Air¬ 
craft Airworthiness, Restricted Cate¬ 
gory. Reference should be made to that 
document for detailed information. 

<ii) In general, corrosion protection 
measures against chemicals involves 
cleaning and/or surface protection and 
specific rules can be laid down only for 
the particular chemicals used. Opera¬ 
tors are warned against the use of mer¬ 
cury compounds as their corrosive effects 
are particularly rapid. Under certain 
conditions some of the mercury com¬ 
pounds may cause structural failure 
within an hour. 

(5) Fretting. Fretting corrosion is a 
surface phenomenon which may occur 
when repeated relative motion of small 
amplitude is allowed to take place be¬ 
tween closely fitting components. It is 
characterized by surface stains, corro¬ 
sion. pitting and the generation of oxides. 
Certain aircraft parts have been known 
to fail by fretting corrosion, as for in¬ 
stance. antifriction bearings, connecting 
rods, knuckle pins, splined shafts, and 
clamped or bolted flanges; and close 
periodic inspections should be made of 
such parts. Where evidence of fretting 
corrosion is found, the affected parts 
should be replaced. 

(b) Corrosion protection measures. 
Surfaces which are completely dry can¬ 
not corrode. If a metal can be protected 
from moisture due to rain, condensa¬ 
tion, or other causes, corrosion need not 
be feared. Dirt, surface film, etc., on 
metal surfaces tend to retain moisture 
and hence promote corrosion. Water¬ 
absorbing materials, such as certain 
cleaners and calcium chloride, which 
may occasionally be used as a snow re¬ 
mover on runways are especially danger¬ 
ous in this regard. 

(1) Anodizing and related processes. 
In anodizing, aluminum alloys are placed 
in an electrolytic bath, causing a thin 
film of aluminum oxide to form on the 
surface of the aluminum. This film is 
resistant to corrosion and affords a good 
paint base. Other processes which do 
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not provide as good a corrosive protec¬ 
tion as anodizing are, however, good 
paint bases. These processes are: 

(1) Alkaline cleaning followed by 
chromic acid dip. 

<ii> Alcoholic phosphoric acid cleaner. 

(iii) Alkaline dichromate treatment. 

(2) Plating. Steels are commonly 
plated with other metals to prevent cor¬ 
rosion. Plating is accomplished by 
placing the article in an electrolytic bath 
and metal from the plating solution is 
deposited on it. Various metals used 
in plating vary in the corrosion protec¬ 
tion they afford steel. For instance, 
cadmium and zinc corrode before the 
steel does, hence slight breaks or cracks 
through the plating of these metals will 
not result in rusting of the exposed steel, 
since the surface metal is corroded and 
protects the steel. Chromium does not 
protect steel by this method, as steel will 
corrode before the chromium does, and 
thus depends for its protection on the 
tightness of the plate. 

(3) Parkerizing and bonderizing. 
•These processes do not appear to be 
equal in corrosion protection to plating 
and are not generally acceptable as a 
substitute for plating; however, both are 
good paint bases. 

(4) Dicliromate treatment for magne¬ 
sium. The dichromate treatment con¬ 
sists of boiling magnesium parts in a 
solution of sodium dichromate, resulting 
in a coating with little resistance to cor¬ 
rosion but which is a good paint base. 

(5) Chromium pickle treatment for 
magnesium. In this process the magne¬ 
sium parts are placed in a solution of 
nitric acid and sodium dichromate. This 
will protect the magnesium during stor¬ 
age and acts as a bond for subsequent 
organic finishes. 

(6) Galvanic anodizing treatment for 
magnesium. This is an electrolytic proc¬ 
ess used to provide a paint base and cor¬ 
rosion preventive film on magnesium 
alloys containing manganese. 

(7) Cladding. Aluminum alloys which 
are susceptible to corrosion are fre¬ 
quently clad with pure aluminum. 
Slight pits, scratches, or other defects 
through the cladding material will not 
result in corrosion of the core, since the 
pure aluminum on the edges of the de¬ 
fect will be preferentially corroded, pro¬ 
tecting the core. 

(8) Metal spraying. In this process 
metallic wire such as aluminum or zinc 
is fed into a special spray gun. The 
metal is melted and sprayed on the ob¬ 
ject to be protected, which must be 
thoroughly clean to prevent peeling of 
the sprayed coat. A “metallized” sur¬ 
face has very good resistance to corro¬ 
sion if properly applied and of sufficient 
thickness. 

(9) Organic coatings. Zinc chromate 
primer, enamels, chlorinated rubber com¬ 
pounds, etc., are organic coatings com¬ 
monly used on metals to protect them. 
The finishes should be applied accord¬ 
ing to the instructions of the manu¬ 
facturer. 

(10) Dope-proofing. When doped 
fabrics are applied over an organic fin¬ 
ished metal structure, the dope will have 
a tendency to loosen the finish on the 
metal. For this reason, organic coatings 


on the metal are usually covered with a 
dope-proof paint, with metal foil, or with 
cellulose tape to prevent the dope from 
striking through. 

(11) Tube interiors. The interiors of 
structural steel and aluminum tubing 
should be protected against corrosion. 
A small amount of water entrapped in a 
tube can corrode entirely through the 
tube thickness in a short period of time. 
For this reason, most structural tubing is 
flushed with hot linseed oil, paralketone, 
or other corrosion inhibitor. Hot flush¬ 
ing results in a good coating. The flush¬ 
ing liquid is usually introduced through 
small holes drilled in the tubing. These 
holes should be plugged with a screw or 
by other means to prevent entry of mois¬ 
ture. Air and watertight sealing of the 
tubing will also give adequate protection 
against corrosion if the tubing is in¬ 
ternally dry before being sealed. 

(c) Corrosion-proofing of landplanes 
and seaplaiies. In the repair or altera¬ 
tion of aircraft, corrosion-proofing the 
same or equivalent to that originally 
applied should be used unless the repair 
or alteration would result in increased 
susceptibility to corrosion, in which case 
additional corrosion protection measures 
should be employed. 

(d) Corrosion-proofing of landplanes 
converted to seaplanes. A special prob¬ 
lem is encountered in the conversion of 
landplanes to seaplanes. In general, 
landplanes do not receive corrosion 
proofing to the same extent as do sea¬ 
planes manufactured as such. Corro¬ 
sion-proofing standards for landplanes 
converted to seaplanes are divided into 
two classes: necessary minimum precau¬ 
tions and recommended precautions. 

(1) Necessary minimum precautions. 
The following procedures are considered 
the minimum which should be per¬ 
formed in order to safeguard the air¬ 
worthiness of the converted aircraft and 
are not in themselves intended to main¬ 
tain airworthiness for an indefinite 
period. 

(1) Unless already protected, exposed 
fittings or fittings which can be reached 
through inspection openings should be 
covered with two coats of zinc chromate 
primer, paralketone, non-water-soluble 
heavy grease, or comparable materials. 
This applies to items such as wing-root 
fittings, wing-strut fittings, control- 
surface hinges, horns, mating edges of 
fittings and attach bolts, etc. 

(ii) Nonstainless control cables should 
be coated with grease or paralketone or 
other comparable protective coating, if 
not replaced with corrosion-resistant 
cables. 

(iii) Inspection should be made of all 
accessible sections of the aircraft struc¬ 
ture. Structural parts showing corrosion 
should be cleaned and refinished if 
corrosion attack is superficial. If a 
part is severely corroded, it should be 
replaced with adequately corrosion- 
proofed parts. 

(2) Recommended precautions. The 
recommended precautions are those 
w hich are suggested as a means of main¬ 
taining such aircraft in condition for 
safe operation over extended periods of 
time. 

(i) Provision of additional inspection 
openings should be made to assist in 
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detecting corrosion. Experience has 
shown openings to allow inspection of 
lower and rearward portion of the fuse¬ 
lage to be particularly desirable. 

(ii) Additional provision for free 
drainage and ventilation of all interiors 
should be made to prevent collection of 
moisture (scoop-type drain grommets). 

(iii) Protection for the interiors of 
structural steel tubing should be pro¬ 
vided. This may be done by air-and- 
watertight sealing or by flushing with 
hot linseed oil and plugging openings. 
Tubing should be inspected for missing 
sealing screws and the presence of en¬ 
trapped water. Inspection should also 
be made for local corrosion around seal¬ 
ing screws, welded clusters and bolted 
fittings, which may be indicative of en¬ 
trapped moisture. 

(iv) The fabric of fabric-covered air¬ 
craft should be slit longitudinally on the 
bottom of the fuselage and tail structure 
for access to these sections. The lower 
structural members should be coated 
with zinc chromate primer (two coats), 
followed by dope-proof paint or wrap¬ 
ping with cellophane tape and rejoining 
the fabric. This precaution is advisable 
within a few months after start of oper¬ 
ation as a seaplane. 

(v) Interiors of metal-covered wings 
and fuselages should be sprayed with an 
adherent corrosion inhibitor. 

(vi) Bags of potassium or sodium di¬ 
chromate should be placed in the bottom 
of floats and boat hulls to inhibit 
corrosion. 

(vii) Exterior surfaces of seaplanes 
should be washed with clear fresh w T ater 
immediately following extended water 
operation, or at least once a day when 
operated in salty or brackish water. In¬ 
terior surfaces of seaplanes exposed to 
spray should also be washed, taking care 
to prevent damage to electrical circuits 
or other items subject to injury. 

(viii) Openings into the wings, fuse¬ 
lage, and control-surface members, such 
as tail-wheel wells, openings for control 
cables, etc., should be sealed as complete¬ 
ly as possible to prevent entry of water. 

(e) Cleaners, polishes, brighteners, and 
paint removers . It is important that 
aircraft be kept thoroughly clean of de¬ 
posits of contaminating substances such 
as oil, grease, dirt, and other foreign 
materials. The presence of such sub¬ 
stances in any appreciable amount con¬ 
stitutes a potential hazard. 

(1) Materials. To avoid damage to 
aircraft through the use of harmful 
cleaning, polishing, brightening, or 
paint-removing materials, only those 
compounds which conform to existing 
government or established industry spe¬ 
cifications or which are products that 
have been specifically recommended by 
the aircraft manufacturer as being satis¬ 
factory for the intended application, 
should be used. The product manufac¬ 
turer’s recommendations concerning use 
of his agent should be observed. 

(2) Removal of corrosion deposits from 
aluminum. After removing the paint 
and primers from the surfaces of both 
bare and clad aluminum alloys, the cor¬ 
roded area should be washed with clean 
fresh water. Corrosion products such as 
nietal flakes, scale, powder and salt de¬ 


posits may be removed by using fine 
emery, wire brush or sandpaper. The 
loose particles may subsequently be 
washed off with thinner or mineral spir¬ 
its. In all cases the minimum treatment 
to produce a smooth clean surface should 
be used. 

(3) Surface stains. To remove sur¬ 
face stain and superficial etching of light 
metals, use a 5-percent-by-weight water 
solution of sodium bichromate or potas¬ 
sium dichromate. This solution should 
be allowed to dry on the surface after 
which excess chromate crystals must be 
brushed off and the surface subsequently 
primed and painted. 

(4) Light duty cleaners. Removal of 
dirt and grease from the surfaces of ex¬ 
ternal parts of the aircraft may be ac¬ 
complished by ordinary washing with 
water. Let the surface dry before fur¬ 
ther attempting to clean obstinate spots. 

One part aircraft cleaning compound, 
AAP Specification No. 20015 or Navy 
Specification No. C-147, with 20 parts 
water may be used on any aircraft, but 
it is most effective on fabric covered air¬ 
craft where the mixture is applied with 
a rag or mop, then wiped off with a dry 
rag. The water mixture may be sprayed 
on, allowed to remain for 5 to 10 minutes, 
and then hosed down with water. 

(5) Removal of spilled battery acid. 
For the neutralization of spilled battery 
acid, use sodium bicarbonate (baking 
soda), or sodium borate (borax) dis¬ 
solved in water. The alkali salt should 
be removed completely after neutraliza¬ 
tion with copious quantities of water 
to prevent corrosion. 

§ 18.30-8 Identification and inspec¬ 
tion of material iCAA policies which 
apply to § 18.30)—(a) Identification of 
steel stock. (1) The Society of Auto¬ 
motive Engipeers (SAE) and the Amer¬ 
ican Iron and Steel Institute (A. I. S. I.) 
use a numerical index system to identify 
the composition of various steels. The 
numbers assigned, in the combined list¬ 
ing of standard steels issued by these 
groups, represent the type of steel and 
make it possible to readily identify the 
principal elements in the material. 

(2) The first digit of the four number 
designation indicates the type to which 
the steel belongs. Thus “1” indicates a 
carbon steel, “2” a nickel steel. “3” a 
nickel chromium steel, etc. In the case 
of simple alloy steels, the second digit 
indicates the approximate percentage of 
the predominant alloying element. The 
last two digits usually indicate the mean 
of the range of carbon content. Thus 
the symbol “1020” indicates a plain car¬ 
bon steel lacking a principal alloying 
element and containing an average of 
0.20 percent (0.18 to 0.23) carbon. The 
symbol “2330” indicates a nickel steel of 
approximately 3 percent (3.25 to 3.75) 
nickel and an average of 0.30 percent, 
(0.28 to 0.33) carbon content. The sym¬ 
bol “4130” indicates a chromium-molyb¬ 
denum steel of approximately 1 percent 
(0.80 to 1.10) chromium, 0.20 percent 
(0.15 to 0.25) molybdenum, and 0.30 per¬ 
cent (0.28 to 0.33) carbon. The basic 
numbers for the four digit series of the 
carbon and alloy steels may be found in 
table 8—!• 


(3) Intefchangeability of steel tubing: 

(i) “1025” welded tubing as per Specifi¬ 
cation MIL-T-5066, and “1025” seamless 
tubing conforming to Specification MIL- 
T-5066A, are interchangeable. 

(ii) “4130” welded tubing as per Speci¬ 
fication MIL-T-6731, and “4130” seam¬ 
less tubing conforming to Specification 
MIL-T-6736, are interchangeable. 

(iii) NE-8630 welded tubing conform¬ 
ing to Specification MIL-T-6734, and 
NE-8630 seamless tubing conforming to 
Specification MIL-T-6732, are inter¬ 
changeable. 

(b) Identification of aluminum. To 
provide a visual means for identifying 
the various grades of aluminum and 
aluminum alloys such metals are usually 
marked with symbols such as Govern¬ 
ment Specification Number, the temper 
or condition furnished, or the commer¬ 
cial code marking. Plate and sheet are 
usually marked with specification num¬ 
bers or code markings in rows approxi¬ 
mately 5 inches apart. Tubes, bars, rods, 
and extruded shapes are marked with 
specification numbers or code markings 
at intervals of 3 to 5 feet along the length 
of each piece. The commercial code 
marking consists of a number which 
identifies the particular composition of 
the alloy. A letter preceding the num¬ 
ber indicates a modification of the alloy. 
In addition letter suffixes designate the 
following: 

S—Wrought. 

O—Annealed, recry6tallized (wrought prod¬ 
ucts only). 

H—Strain-hardened. Fractions preceding 

the letter indicate intermediate tempers 

as 1/2H, 3/4H. etc. 

W—Solution heat-treated—unstable temper. 
T—Heat-treated and aged to produce stable 

tempers other than O or H. 

RT—Temper resulting from cold working 

after heat treatment and aging. 

(1) Clad aluminum alloys .—Clad al¬ 
loys have surface layers of pure alumi¬ 
num or corrosion-resistant aluminum 
alloy bonded to the core material to in¬ 
hibit corrosion. Presence of such a coat¬ 
ing may be determined under a 
magnifying glass by examination of the 
edge surface which will show three dis¬ 
tinct layers. 

(2) A test for distinguishing heat- 
treatable and nonheat-treatable alumi¬ 
num alloys. If for any reason the iden¬ 
tification mark of the alloy is not on 
the material, it is possible to distinguish 
between some heat-treatable alloys and 
some nonheat-treatable alloys by im¬ 
mersing a sample of the material in a 
10-percent solution of caustic soda (so¬ 
dium hydroxide). Those heat-treatable 
alloys containing several percent of 
copper (14S, 17S, 24S) will turn black 
due to the copper content. High copper 
alloys when clad will not turn black on 
the surface, but the edges will turn black 
at the center of the sheet where the core 
is exposed. If the alloy does not turn 

Jfiack in the caustic soda solution it is 
*not evidence that the alloy is not heat- 
treatable, as various high strength heat- 
treatable alloys are not based primarily 
on the use of copper as an alloying agent. 
These include among others, 53S. 61S, 
75S. R353, and R361 alloys. The com¬ 
position and heat-treatability of alloys 
which do not turn black in a caustic 
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soda solution can be established only 
by chemical or spectro-analysis. 

<c> Hardness testing. Hardness test¬ 
ing provides a convenient means for de¬ 
termining within reasonable limits the 
tensile strength of steel. It has several 
limitations in that it is not suitable for 
very soft or very hard steels. In hard¬ 
ness testing the thickness of the speci¬ 
men being tested and the edge distance 
should be such that distortion of the 
metal due to these factors is eliminated. 
Several readings should be taken and 
the results averaged. In general, the 
higher the tensile strength, the greater 
is its hardness. Common methods of 
hardness testing are outlined below. 
These tests are suitable for determining 
the tensile properties resulting from the 
heat treatment of steel. Care should be 
taken to have case hardened, corroded, 
pitted, decarburized or otherwise non- 
uniform surfaces removed to a sufficient 
depth. Also exercise caution not to cold- 
work and consequently harden the steel 
during removal of the surface. The re¬ 
lationship between tensile strength and 
hardness is indicated in table 8-2. 

(1) Brinnell hardness test. In this test 
a standard load is applied to a smooth 
surface of metal through a hardened 
steel ball 1 centimeter in diameter. The 
numerical value of Brinnell hardness is 
equal to the load divided by the surface 
area of the resulting spherical im¬ 
pression. 

(2) Rockwell hardness test. In this 
test a standard minor load is applied to 
seat a hardened steel ball or a diamond 
cone in the surface of the metal, followed 
by the application of a standard major 
load. The hardness is measured by 
depth of penetration. Rockwell super¬ 
ficial hardness tests are made using light 
minor and major loads and a more sensi¬ 
tive system for measuring depth of in¬ 
dentation. It is useful for thinner 
sections, very small parts, etc. 

(3) Vickers hardness test. In this 
test a small pyramidal diamond is 
pressed into the metal. The hardness 
number is the ratio of the load to the 
surface area of indentation. 

(4) Testing of aluminum. Hardness 
tests are useful for testing aluminum 
alloy chiefly as a means of distinguish¬ 
ing between annealed, cold-worked, 
heat-treated, and heat-treated and aged 
material. It is of little value in indicat¬ 
ing the strength or quality of heat treat¬ 
ment. Typical hardness values for 
aluminum alloys are shown in table 8-3. 

<d> Inspection of metals —(1) Inspec¬ 
tion by magnifying glass after welding . 
Careful examination of all joints with 
a medium-power magnifying glass (at 
least 10 power) after first removing all 
scale is considered an acceptable method 
of inspection for repaired structures. 
The practice of filling steel tubular 
structures with hot linseed or petroleum 
base oils, under pressure, in order to 
coat the inside surface and inhibit cor¬ 
rosion, assists in the detection of weld 
cracks as the hot oil will seep through 
cracks invisible to the eye. This prac¬ 
tice, though not justifiable in all cases, 
is suggested where a very large portion 
of the structure has been rewelded. 

(2) Magnetic particle inspection . 
Magnetic particle inspection or Magna- 
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flux (a patented trade name used by the 
Magnaflux Corp.) can be used only on 
magnetic materials; i. e., iron and steel. 
Most stainless or high chromium nickel 
and manganese alloy steels, being non¬ 
magnetic, cannot be inspected by this 
method. The method consists essen¬ 
tially of detection of discontinuities 
(cracks, voids, defects, pits, subsurface 
holes, etc.) by means of accumulation of 
magnetic particles on the discontinuities 
when the part has been magnetized. 
The magnetic particles are applied 
either dry as a powder or suspended in 
light oil. For complete magnetic in¬ 
spection, both circular and longitudinal 
magnetization should be employed. 

(i) Circular magnetization is pro¬ 
duced by transmitting an electric cur¬ 
rent directly through the article being 
tested, or through a central conductor 
placed through the part, in which case 
defects parallel to the flow of current 
may be detected. As an example, cir¬ 
cular magnetization of a round steel bar 
would be produced by placing the ends 
of the steel bar between the heads of 
the magnetic inspection machine and 
passing a current through the bars. 
Magnetic particles, applied either during 
or after the passage of the current or 
after the current in magnetically reten¬ 
tive steels would disclose discontinuities 
parallel to the axis of the bar. 

(ii) Longitudinal magnetization is in¬ 
duced in a part by placing the part in 
a strong magnetic field, such as the 
center of a coil. Thus longitudinal mag¬ 
netization of a round steel bar would be 
produced by placing the ends of the bar 
between the heads of a magnetic-inspec¬ 
tion machine and placing the DC sole¬ 
noid around the bar. After application 
of the magnetic particles either during 
or subsequent to magnetization, discon¬ 
tinuities perpendicular to the axis of the 
bar would be disclosed. 

(iii) Red, black, and sometimes gray 
particles are used in the wet or dry 
methods. In the case of wet inspection, 
a fluorescent magnetic particle may also 
be used. This process is commercially 
known as Magnaglo. Articles inspected 
using this latter medium are illuminated 
by so-called black light, and the mag¬ 
netic particles glow by fluorescence caus¬ 
ing any defects or indications to be 
easily visible. The wet inspection proce¬ 
dure provides better control and stand¬ 
ardization of the concentration of 
magnetic particles, easier application to 
complex shapes, and indications that are 
easier to interpret. This is due to the 
difficulty of obtaining efficient distribu¬ 
tion of the dry powder during magnet¬ 
ization. The dry procedure is particu¬ 
larly suitable for detecting subsurface 
defects, such as when heavy welds, forg¬ 
ings, castings, etc., should be tested. 
The wet continuous process is recom¬ 
mended for most aircraft work. 

(iv) The appearance of accumulations 
of magnetic particles in magnetic in¬ 
spection does not necessarily mean that 
a defect exists. Changes in section of 
the part, particularly where the change 
in section is very sharp, and also holes 
drilled through a part, will frequently 
cause indications. Surface defects are 
most easily detected, however, since a 
crack will cause a sharp line of magnetic 


particles to appear. Subsurface defects 
are less easily detected, since only a gen¬ 
eral collection of magnetic particles will 
be observed. However, since subsurface 
defects very rarely occur in wrought ma¬ 
terials. that is not important in most 
aircraft applications. 

(v) After magnetic inspections, parts 
should be carefully cleaned and demag¬ 
netized. 

(3) Portable magnetic particle bispec - 
tion. Portable type magnetic particle 
inspection equipment such as Sonoflux 
have been developed for use in the de¬ 
tection of surface or slightly subsurface 
discontinuities in ferromagnetic aircraft 
materials and parts. This type equip¬ 
ment gives better results when the wet 
suspension type of indicator, such as that 
conforming to Specification MIL-I-6868. 
is used with the powder supplied by the 
equipment manufacturer. As in other 
inspection methods, extreme care should 
be taken by the user in following the 
manufacturer’s recommendations con¬ 
cerning use of the procedure. 

(4) X-ray or radiographic inspection. 

(i) X-ray may be used on either mag¬ 
netic or nonmagnetic materials for de¬ 
tecting subsurface voids such as open 
cracks, blow holes, etc. When a photo¬ 
graphic film or plate is used to record 
the X-ray (in a similar manner to ex¬ 
posing a photographic film), the process 
is known as radiography. When the 
X-rays are projected through the part 
onto a fluorescent screen, the process is 
known as fluoroscopy. The technique 
used for radiography should be capable 
of indicating the presence of defects 
having a dimension parallel to the X-ray 
beam of 3 percent of the thickness of 
the part being radiographed for magne¬ 
sium alloys and 2 percent for all other 
metals and alloys. Inspection using a 
fluoroscopic screen is much less sensi¬ 
tive. Consequently, the radiographic 
method is usually used for inspection and 
the fluoroscopic method is used for 
culling. 

(ii) Radiographic inspection is exten¬ 
sively used in the aircraft industry for 
the inspection of all types of casting in¬ 
cluding sand castings, permanent-mold 
castings, die castings, etc. X-ray is par¬ 
ticularly useful for this application, since 
it is capable of disclosing defects which 
exist below the surface and also since 
the open types of defects which occur in 
castings (shrinks, blow holes, dross in¬ 
clusions, etc.) are readily disclosed by 
X-rays. In the inspection of forged or 
wrought metals, on the other hand, 
X-ray inspection is not used so exten¬ 
sively. This is due to the fact that the 
process of forging or working causes 
most defects which originally existed in 
the metal to become tightwalled cracks 
which are somewhat difficult to disclose 
by X-rays. 

(iii) If doubt exists as to the suitability 
of the X-ray examination, a laboratory 
familiar with the X-ray examination of 
aircraft parts should be consulted. 

(5) Fluorescent penetrant, (i) In this 
method of inspection (Zyglo), the article, 
which may be of metal, plastic material, 
etc., is first carefully cleaned to permit 
the fluorescent material to penetrate 
cracks and defects. It should be noted 
that cleaning of aluminum may necessi- 
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tate stripping of any anodizing, since 
the anodized film, if formed after the 
defect, could prevent penetration of the 
fluorescent material and an anodized 
film tends to hold penetrants which may 
obscure defect indications. After the 
article is cleaned, it is either sprayed, 
painted, or immersed in a bath of fluor¬ 
escent penetrant. The penetrant is a 
light oil which has the property of fluor¬ 
escing or emitting visible light when ex¬ 
cited by invisible radiation in the near 
ultra-violet range (so-called black light). 
It is important that the penetrant be 
given sufficient time to penetrate cracks 
and defects, and for fatigue cracks a 
minimum of 30 minutes is stipulated by 
MHi-I-6866. Heat may also be applied 
to facilitate entry of the penetrant. 
After the penetrant has had sufficient 
time to enter any defects, the excess on 
the surface of the article is washed off 
by water spray. This washing should 
be checked by inspection with bl^ck light, 
by which means any penetrant left on 
the surface may be detected. After 
washing, a developer is used to bring out 
the indication. This developer may be 
in a liquid form or may be a light powder 
that absorbs the penetrant as it oozes 
from cracks and defects in the part. The 
development may also be aided by appli¬ 
cation of heat to the part. After the 
indications have been developed, the 
part is inspected under black light. Any 
crevices into which the fluorescent ma¬ 
terial has penetrated will show as lumi¬ 
nous areas. 

(il) Indications which appear are 
usually checked by close inspection with 
a magnifying glass, by etching with a 
suitable acid or caustic solution, or it 
may be necessary to cross-section that 
part, a procedure which, of course, de¬ 
stroys its usefulness. Usually a skilled 
operator can determine whether an in¬ 
dication actually shows a defect or 
whether it is a false indication. Also, 
the internal extent of the defect can 
sometimes be estimated with fair ac¬ 
curacy.' 

(iii) It should be noted that this proc¬ 
ess of inspection, like all others, has its 
limitations. If the fluorescent material 
for any reason is not able to penetrate 
into a defect, such a defect cannot be 
detected. 

(6) Dye penetrants. Several dye 
penetrant type inspection kits are now 
available which will reveal the presence 
of surface cracks or defects and subsur¬ 
face flaws which extend to the surface of 
the part being inspected. These pene¬ 
trant type inspection methods are con¬ 
sidered acceptable, providing the part 
being inspected is thoroughly cleaned, 
all areas are readily accessible for view¬ 
ing. and the manufacturer’s recommen¬ 
dations as to method of application are 
closely followed. 

(i) Cleaning. An inspection Is initi¬ 
ated by first cleaning the surface to be 
inspected of dirt, loose scale, oil, and 
grease. Pre-cleaning may usually be 
accomplished by vapor degreasing, or 
with volatile cleaners. The cleaner 
should be volatile so that it will evapo¬ 
rate from the defects before applying the 
Penetrant dye. Sand blasting is not de¬ 
sirable as a cleaning method since sur¬ 
face indications may be obscured. It is 


not necessary to remove anodic films 
from parts to be inspected since the dye 
readily penetrates such films. Special 
procedures for removing excess dye 
should be. followed, however. 

(ii) Application of penetrant. The 
penetrant is applied by brush, spray, or 
by dipping and allowed to stand for a 
minimum of 2 minutes. Dwell time may 
be extended up to 15 minutes depending 
upon the temperature of the part and 
fineness of the defect or when the sur¬ 
face being inspected is ground. Parts 
being inspected should be dry and heated 
to at least 70° F., but not over 130° F. 
Very small indications require increased 
penetration periods. 

(iii) Removal of dye penetrant. Sur¬ 
plus penetrant is usually removed by ap¬ 
plication of a special cleaner or remover, 
or by washing with plain water and the 
part is then allowed to dry. Water rinse 
may also be used in conjunction with the 
remover, subject to the manufacturer’s 
recommendations. 

(iv) Application of developer. Alight 
and even coat of developer is applied by 
spraying, brushing or dipping. When 
dipping, care should be exercised to avoid 
excess accumulation. Penetrant which 
has penetrated into cracks or other 
openings in the surface of the material 
will be drawn out by the developer re¬ 
sulting in a bright red indication. Some 
idea of the size of the defect may be ob¬ 
tained after experience by watching the 
size and rate of growth of the indication. 

(e) Identification of fabric . Cotton 
fabric is used extensively as covering for 
wing, fuselage, and control surfaces of 
aircraft. Acceptable grades of fabrics 
for use on civil aircraft may be found 
in table 3-1 of § 18.30-3. In general, 
the fabric can be readily identified by a 
continuous marking to show the manu¬ 
facturer’s name or trademark and speci¬ 
fication number. This marking may be 
found stamped along the selvage. The 
specification number for grade "A” 
fabric is AMS-3806, and for the inter¬ 
mediate grade AMS-3804. The corre¬ 
sponding CAA Technical Standard Order 
Numbers for these materials are TSO- 
C-15 and TSO-C-14, respectively. In¬ 
creasing interest in the use of linen and 
certain synthetic fabrics in lieu of cotton 
has been noted. Identity of such ma¬ 
terials should always be verified by the 
user. (See table 3-1.) 

(f) Identification of plastics. Plastics 
cover a broad field of organic synthetic 
resins and may be divided into two main 
classifications—thermoplastic and ther¬ 
mosetting plastics.* 

(1) Thermoplastics. Thermoplastics 
may be softened by heat and can be dis¬ 
solved in various organic solvents. Two 
kinds of transparent thermoplastic ma¬ 
terials are commonly employed in win¬ 
dows, canopies, etc. These materials 
are known as acrylic plastics and cellu¬ 
lose acetate plastics. These two plastics 
may be distinguished by the absence of 
color, the greater transparency, and the 
greater stiffness of the acrylic, as com¬ 
pared to the slight yellow tint, lower 
transparency, and greater flexibility oX 
cellulose acetate. 

(2) Thermosetting plastics. Thermo¬ 
setting plastics do not soften appreciably 
under heat but may char and blister at 


temperatures of 204° to 260° C. (400° to 
500° F.). Most of the molded products 
of synthetic resin composition, such as 
phenolic, urea-formaldehyde and mela¬ 
mine-formaldehyde resins, belong to the 
thermosetting group. 

§ 18.30-9 Aircraft equipment (CAA 
policies which apply to § 18.30 )—(a) 
General. Aircraft equipment is usually 
considered as a part of the airplane and 
many of the maintenance and repair 
procedures pertinent to the airplane are 
equally applicable to the various major 
items of equipment. However, the fol¬ 
lowing general information should be 
helpful in maintaining the essential 
equipment items in an airworthy condi¬ 
tion. 

(b) Landing gear equipment —(1) 
Wheels. Wheels should be inspected at 
periodic intervals for cracks, corrosion, 
dents, distortion, and faulty bearings. 
In split-type wheels, bolt holes which 
may have become elongated due to some 
play in the through-bolt should be re¬ 
conditioned by the use of Rosan inserts 
or other suitable means. The bolts 
should also be inspected for wear; if ex¬ 
cessive wear is evident, the bolts should 
be replaced. In bolting the wheel halves 
together, care should be taken to have 
the nuts properly tightened. These 
should be inspected periodically to be 
sure that they are tight so that there 
will be no movement between the two 
halves of the wheel. This movement 
causes elongation of the bolt holes. If 
the wear is too great to be corrected as 
stated above, it may necessitate scrap¬ 
ping of the wheel. Grease-retaining 
felts in the wheel assembly should be 
kept in a soft, absorbent condition. If 
they have become hardened they should 
be cleaned in gasoline; if this fails to 
soften them, they should be replaced. 

(1) Corrosion of wheels. Wheels 
should be thoroughly cleaned if corroded 
and then examined for soundness. If 
bare, corroded spots appear, they should 
be smoothed up and repainted with a 
protective coating such as zinc chromate 
primer and aluminum lacquer or some 
other equally effective coating to prevent 
further corrosion. Wheels with severe 
corrosion which might affect their 
strength should be replaced. 

(ii) Dented or distorted wheels . 
Wheels which wobble excessively due to 
deformation resulting from a severe side 
load impact should be replaced. In 
questionable cases, the local representa¬ 
tive of the Civil Aeronautics Administra¬ 
tion should be consulted concerning the 
airworthiness of the wheels. Dents of a 
minor nature do not affect the service¬ 
ability of a wheel. 

(iii) Wheel bearings. Wheel bearings 
should be inspected periodically to detect 
damage caused by maladjustment or 
foreign material. Damaged or exces¬ 
sively worn parts should be replaced. 

JBearing cones should be packed with a 
high melting point grease prior to their 
installation. When assembling the wheel 
to the airplane, the axle nut should be 
tightened just enough to eliminate any 
drag or wheel side play on the axle. 

(2) Brakes. The clearance between 
moving and stationary parts of a brake 
should be maintained in accordance with 
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the manufacturer’s recommendations. 
The brake should be disassembled and 
inspected periodically and the parts ex¬ 
amined for wear, cracks, warpage, cor¬ 
rosion, elongated holes, etc. If any of 
these or other faults are indicated the 
affected parts should be repaired, recon¬ 
ditioned, or replaced, depending on the 
seriousness of the difficulty, in accord¬ 
ance with the manufacturer’s recom¬ 
mendations. Surface cracks on the 
friction surfaces of brake drums occur 
frequently due to high surface temper¬ 
ature. These may be disregarded as 
seriously affecting the airworthiness un¬ 
til they become cracks of approximately 
one inch in length. The biake drums or 
surfaces then should be replaced. 

(i) Hydraulic brakes. For proper 
maintenance, the entire hydraulic sys¬ 
tem from the reservoir to the brakes 
should be inspected. The fluid in the 
reservoir should be maintained at the 
recommended level with the proper brake 
fluid. Flexible hydraulic hose which 
has deteriorated due to long periods of 
service should be replaced. When air is 
present in the hydraulic system, the sys¬ 
tem should be bled in accordance with 
the manufacturer’s instructions. Hy¬ 
draulic piston seal gaskets should be re¬ 
placed when there is evidence of leakage. 

(ii) Mechanical brakes. The working 
parts of mechanically operated brakes 
should be kept free of dirt and foreign 
matter and should work freely at all 
times. Excessive play in the linkage 
system should be kept to a minimum. 

(3) Tires —(i) Inspection. For max¬ 
imum safety, it is essential that tires be 
inspected frequently for cuts, worn spots, 
bulges on the sidewalls, and foreign 
bodies imbedded in the treads and any 
repairs which are necessary should be 
made. 

(ii) Repair. It is recommended that 
repairs be made by either the original 
tire manufacturer or reliable local tire 
repair agencies in accordance with pro¬ 
cedures outlined in military specification 
MILr-C-7726 pertaining to repair and re¬ 
capping of used pneumatic aircraft tires. 
The specification states that tires should 
not be repaired if any of the following 
conditions are found during inspection: 

(a) Flex breaks or evidence thereof. 

(b) Bead injuries which extend into 
more than 3 plies of a tire having 16 or 
more plies or into 25 percent of the plies 
on all other tires. 

(c) Evidence of separation between 
plies or around bead wire. 

(d) Injuries requiring inside rein¬ 
forcement. This includes all casings 
needing section repairs. 

(e) Kinked or broken beads. 

(iii) Clearance. For retractable land¬ 
ing gears there should be ample clear¬ 
ance between the tires and the landing 
gear wells or adjacent structure, other¬ 
wise jamming of the retracted landing 
gear may result. This clearance and the 
clearance between the tire and fork or 
other landing gear members should be 
checked carefully when tires are re¬ 
treaded because the growth of the origi¬ 
nal tire and the use of a heavier tread 
stock may increase the tire diameter and 
cross section. 
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(iv) Treading —(a) In treading tires, 
three basic methods * of applying new 
tread stock to a tire are in use which are 
known as top capping, full capping, and 
retreading. In top capping, the tread is 
buffed across the top of the tire and new 
tread material known as capping stock 
is applied. The capping stock has an 
abrupt bevel and when cured onto the 
remaining tread material of the tire, the 
line of contact between the old and new 
rubber may shew, enabling a top cap 
job to be readily detected in such cases. 
In the full capping process, the buffing 
is usually carried down on the shoulders 
to the sidewall ring to receive the new 
tread material known as camelback. 
This material is similar to capping stock 
except that it is wider and the abrupt 
bevel is replaced by longer, tapering 
sides. Since the camelback replaces the 
old tread from one sidewall ring around 
to the other, the tire has more of a new 
tire appearance particularly if the side- 
walls to the bead are unbroken or un¬ 
marred. In retreading (sometimes 
called remolding), old rubber is rasped 
from bead to bead and replaced unit 
new camelback and sidewall material 
which results in a new tire appearance. 
These three methods are in accord 
with Military Specification MIL-C-7726 
which is used by many treading agen¬ 
cies having a reputation for reliable, 
high-grade work. A recent development 
is the flex-to-flex retread which can be 
classified as being in between the full 
cap and retread process. In this method, 
a very wide camelback is used and new 
sidewall material is then applied which 
reconditions or covers the flex area. 
Thus new sidewall material does not ex¬ 
tend down to the bead as it does in the 
full retread method. 

(b) Because of the fact that poorly 
treaded tires may throw the tread 
material off in service thereby causing 
an accident or damaging the aircraft, 
treading work should be given only to 
agencies having the equipment, knowl¬ 
edge, and ability to tread aircraft toes 
satisfactorily. 

(c) The number of times a tire may be 
treaded can be determined only by a 
thorough inspection which would dis¬ 
close any sidewall bruises, ply separation, 
broken bead wire, or other defects that 
indicate the carcass is not sound enough 
to justify an additional tread. When a 
carcass has been recapped or retreaded 
3 times its airworthiness may be ques¬ 
tioned although there have been tires 
which gave satisfactory performance 
with more than 3 such treads. The car¬ 
cass construction, use of rayon or nylon 
cord, the carcass age and condition, the 
type of operation involved, etc. should 
be evaluated collectively before a deci¬ 
sion is made as to whether or not a tire 
should be treated again. 

(4) Tubes. Punctured tubes may be 
repaired by the use of cemented or vul¬ 
canized patches. The procedure of mak¬ 
ing such repairs is substantially identical 
to that used in connection with automo¬ 
bile tires. The size of the patch should 
be kept to a minimum and the use of an 
excessive number of patches, particularly 
In one area, should be avoided as the 


weight of the material may contribute 
to excessive wheel vibration due to tube 
unbalance. The use of vulcanized 
patches is recommended because they 
are considerably more reliable. For 
such work a reputable local tire repair 
agency should be engaged. Reinstalled 
tires should be inflated, deflated, and 
again inflated to insure that the inner 
tube is not pinched. A pinched tube 
will chafe against the walls of the car¬ 
cass and a thin spot will result in the 
rubber. In time, the tube wall will leak 
at this point. The pinching generally is 
due to the sticking of the tube to the 
carcass wall during the first inflation 
and the failure of the carcass to push 
out to properly seat against the flange. 
The tube is then confined to a smaller 
space and wrinkling (pinching) of the 
tube results. Complete deflation fol¬ 
lowed by inflation allows the tube to 
properly accommodate itself to the car¬ 
cass which should now seat itself tightly 
against the flanges. 

(5) Floats. In order to maintain 
floats in an airworthy condition, fre¬ 
quent inspection should be made on ac¬ 
count of the rapidity with which cor¬ 
rosion takes place on aluminum alloy 
metal parts, particularly when the air¬ 
craft is operated in salt water. Metal 
floats and all jnetal parts on w f ooden 
floats should be carefully examined for 
corrosion and corrective action taken 
in accordance with the procedures de¬ 
scribed in § 18.30-7. Damage to metal 
floats should be repaired in the general 
manner as outlined in § 18.30-4 (e) per¬ 
taining to aluminum and aluminum alloy 
structures. In the case of wooden floats, 
repairs should be made in accordance 
with the general procedure outlined in 
§ 18.30-2. 

(6) Skis and ski installations. It is 
advisable to examine ski installations 
frequently to keep them maintained in 
airworthy condition. If shock cord is 
used to keep the ski runner in proper 
trim, an examination should be made 
to see that the cord has enough elasticity 
to keep the runner in its required atti¬ 
tude and the condition of the cord 
should be checked to see that it is not 
becoming loose or badly frayed. If old, 
w*eak shock cords are found, they should 
be replaced. When other means of re¬ 
straint are provided, they should be ex¬ 
amined for excessive wear and binding 
and replacements should be made when 
such conditions are found. The points 
of cable attachment, both on the ski, and 
the airplane structure, should be exam¬ 
ined for bent lugs due to excessive loads 
having been imposed while taxiing over 
rugged terrain or by trying to break 
frozen skis loose. If skis which permit 
attachment to the wheels and tires are 
used, proper tire pressure should be 
maintained; under-inflated tires may 
push off the wheels if appreciable side 
loads are developed in landing or taxiing. 

(i) Repair of ski runners. Fractured 
wooden ski runners usually require re¬ 
placement. If a split at the rear end of 
the runner does not exceed 10 percent 
of the ski length, it may be repaired by 
attaching one or more wooden cross 
pieces across the top of the runner using 
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glue and bolts. Bent or torn metal run¬ 
ners may be straightened if minor bend¬ 
ing has taken place and minor tears may 
be repaired in accordance with pro¬ 
cedures recommended in § 18.30-4 rela¬ 
tive to repairs of metal structures. 

<ii) Ski pedestals — <a) Tubular ped¬ 
estals. Damaged pedestals made of steel 
tubing may be repaired by using stand¬ 
ard tube splices as shown in figures 4-2 
and 4-12. 

<b) Cast pedestals. Cast pedestals 
should not be repaired but should be 
replaced unless the method of repair is 
specifically approved by a representative 
of the Civil Aeronautics Administration. 

<c) Sheet metal pedestals. Damaged 
pedestals made of aluminum alloy sheet 
should be repaired in the general manner 
as outlined in § 18.30-4 (e). 

(c) Flares. Parachute flares are 
made of materials which are subject to 
decomposition upon aging. Humidity 
affects the small igniting charge and also 
the materials of the candle (illuminant). 
Hence f the percentage of misfires in old 
flares is likely to be quite high. To 
assure unfailing performance of flares, 
periodic inspection of the flare installa¬ 
tion should be made. The inspection 
should include the entire system starting 
at the release mechanism in the cockpit 
and ending at the flare. Such inspec¬ 
tion should be attempted only by quali¬ 
fied personnel since inadvertent dis¬ 
charge of such pyrotechnics may cause 
serious damage. Past experience has 
indicated that all electrically or pistol- 
operated flares should be returned to the 
manufacturer for reconditioning within 
a maximum period of 3 years and that 
for mechanically operated flares, this 
should be done within a maximum pe¬ 
riod of 4 years. 

(d) Life preservers and life rafts —(1) 
General. Inflatable life preservers and 
life rafts are subject to general deteriora¬ 
tion due to aging. Experience has in¬ 
dicated that such equipment may be in 
need of replacement at the end of 5 
years due to porosity of the rubber- 
coated material. Wear of such equip¬ 
ment is accelerated when stowed on 
board aircraft because of vibration which 
causes chafing of the rubberized fabric. 
This ultimately results in localized 
leakage. Leakage is also likely to occur 
where the fabric is folded because sharp 
corners are formed. When these corners 
are in contact with the carrying cases, 
or with adjacent parts of the rubberized 
fabric, they tend to wear through due to 
vibration. 

( 2) Inspection procedure for life pre¬ 
servers. (i) At 3-month intervals, all 
life preservers should be inspected for 
airworthiness. The rubberized material 
should be examined for cuts, tears, and 
abrasions and the mouth valves and tub- 
mg should be checked for leakage, cor¬ 
rosion, and deterioration The carbon 
dioxide cylinder should be removed and 
the discharge mechanism checked by op¬ 
erating the lever to ascertain that the 
Pin operates freely. The gaskets and 
valve cores of the cylinder container and 
tne pull cord should be checked for de¬ 
terioration. if no defects are found, the 
preserver should be inflated by air to a 
^-Pound pressure and left for 12 hours. 
u the preserver still has adequate ri¬ 


gidity at the end of that time, it should 
be deflated and fitted with CO, cylinders 
having weights not less than that indi¬ 
cated on them by the manufacturer. All 
cylinders made in accordance with joint 
Army-Navy Specification No. JAN-C-601 
are so stamped and have a minimum 
permissible weight stamped on them. 
The use of such CO, cylinders is recom¬ 
mended. These cylinders have the five- 
thirty-second-inch end disc sealed by an 
electric welding process which is intend¬ 
ed to provide a superior seal compared 
to the older type which makes use of 
a similar disc surrounded by a thin rub¬ 
ber seal. Inasmuch as the rubber is sub¬ 
ject to deterioration, its ability to main¬ 
tain pressure will likely be affected. 
Leaky electrically welded seals are very 
likely to be discovered upon final inspec¬ 
tion at the manufacturer’s plant. If 
such a cylinder is up to weight at the 
end of 3 months, in all probability it will 
remain so until used whereas the old 
type with the rubber seal is apt to lose 
its pressure with age. Having fitted the 
preserver with an adequately charged 
cylinder, the preserver should be 
stamped with the date of inspection as 
a matter of record and packed into its 
container. 

(ii) It is recommended that the above 
procedure be repeated every 12-month 
period, using the CO: cartridge for in¬ 
flation. The carbon dioxide permeates 
the rubberized fabric at a faster rate 
than air and will indicate if the porosity 
of the material is excessive. 

(3) Repair of life preservers. Leaks, 
as disclosed by immersion in soapy water, 
should be repaired by the use of patches 
in accordance with the recommendations 
of the manufacturer. Corroded metal 
parts should be cleaned and missing or 
weakened ties replaced by machine 
stitching in place as originally done by 
the manufacturer. Weakened lanyards 
should also be replaced. Life preservers 
which do not retain sufficient rigidity 
after the 12-hour period because of gen¬ 
eral deterioration and porosity of the 
fabric are beyond economical repair and 
should be replaced. 

(4) Inspection procedure for life rafts. 
<i) Life rafts should be inspected at 3- 
month intervals for cuts, tears, or other 
damage to the rubberized material. If 
the raft is found to be in good condition, 
the CO., bottle (s) should be removed and 
the raft inflated with air to a pressure of 
2 pounds. The air should be introduced 
at the fitting normally connected to the 
CO.- bottle(s). After at least 1 hour to 
allow for the air within the raft to adjust 
itself to the ambient temperature, the 
pressure should be checked and adjusted, 
if necessary, to 2 pounds after which the 
raft should b«; left to stand for 24 hours. 
If, after 24 hours, the pressure is less 
than 1 pound, the raft should be ex¬ 
amined for leakage by using soapy w f ater. 
In order to eliminate pressure variations 
due to temperature differences at the 
time the initial and final readings are 
taken, the raft should be tested in a room 
where the temperature is fairly constant. 
If the pressure drop is satisfactory, the 
raft should be considered as being in an 
airworthy condition and returned to 
service after being fitted with correctly 
charged CO> bottles as determined by 


weighing them. It is suggested that the 
rafts be marked to indicate the date of 
inspection and that soapstone be used 
when folding them preparatory to in¬ 
sertion into the carrying case. Care 
should be taken to see that all of the 
raft’s required equipment is on board 
and properly stowed. If the raft lanyard 
used to prevent the raft from floating 
away from the airplane is in need of re¬ 
placement, a lanyard not less than 20 
feet long and having a breaking strength 
of about 75 pounds should be used. 

(ii) At 18-month intervals the above 
procedure should be repeated, using the 
CO: bottle (s) for inflation. If a single 
bottle is used for inflating both com¬ 
partments. it should be noted whether 
the inflation is proceeding equally to 
both compartments. Occasionally the 
formation of “carbon dioxide snow” may 
occur in 1 passage of the distributing 
manifold and divert a larger volume of 
gas to 1 compartment which may burst 
if the mattress valve is not open to re¬ 
lieve the pressure. If the pressure is 
satisfactory, the raft should be returned 
to service in accordance with the pro¬ 
cedure outlined above. 

(5) Repair of life rafts. When leaks 
due to tears, abrasions, or punctures are 
found, repairs should be made in accord¬ 
ance with the recommendations of the 
manufacturer. Partially torn away sup¬ 
porting patches cn the tube should be 
recemented so as to restore the raft to 
its airworthy condition. Mildewed or 
weak lanyards should be replaced, par¬ 
ticularly those by which the CO: bottle 
is operated. This applies also to the line 
used to attach the raft to the airplane. 
All metal parts should be checked for 
corrosion; cleaned, or repaired if found 
to be defective. If leaky mattress valves 
have been found, they should be re¬ 
placed. 

(6) Rating. Ratings of military rafts 
w'hen us?d in civil aircraft are shown in 
the following table. Ratings of the 10-, 
15-, and 20-man circular rafts built for 
civil use are stamped on the rafts by 
the manufacturer. 


Type 

C 

Pounds 

buoy* 

ancy 

apacity 

Men 

Specification 

Mili¬ 

tary 

Civil 

A-3 series. 

1.800 

4 

0 

A F 04-.0420. 

F.-2 series. 

2, BOO 

6 

10 

A F 04-40018. 

Mark II. 

1, ooo 

2 

3 

BuAer M-3U. 

Mark IV. 

1,800 

4 

6 

BuAer M-3H. 

Mark VII.... 

2,500 

7 

10 

BuAer M-3R. 


Note: Rafts more than 5 years old are likely 
to be unairworthy clue to deterioration. 


(e) Parachutes. With reasonable care, 
parachutes should last at least 5 years. 
They should not be carelessly tossed 
about, left in the airplanes so that they 
may become wet, or left in open places 
where they may be tampered with. They 
should not be placed where they may fall 
on oily floors or be subject to acid fumes 
from adjacent battery chargers. When 
repacking is done as required in Part 43 
of the Civil Air Regulations, a careful 
inspection of the parachute should be 
made by a qualified parachute techni- 
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cian trigger). If repairs or replace¬ 
ment of parts are necessary to maintain 
the airworthiness of the parachute as¬ 
sembly, such work should be done by the 
original parachute manufacturer or by 
qualified parachute technicians certifi¬ 
cated in accordance with Part 25 of the 
Civil Air Regulations, Parachute Techni¬ 
cian's Certificates or by agencies qualified 
in accordance with Part 54 of the Civil 
Air Regulations, Parachute Loft Certifi¬ 
cates and Ratings. 

(f) Safety belts. (1) The Civil Air 

Regulations require that when safety 
belts are to be installed in aircraft after 
July 1, 1951. such belts must conform to 
standards established by the Civil Aero¬ 
nautics Administration. These stand¬ 
ards are contained in Technical Stand¬ 
ard Order TSO-C22. Safety belts eligi¬ 
ble for installation in aircraft may be 
identified by the marking TSO-C22 on 
the belt or by a military designation num¬ 
ber since military belts comply with the 
strength requirements of the TSO. Air¬ 
worthy type certificated safety belts cur¬ 
rently in aircraft may be removed for 
cleaning and reinstalled. However, 
when a type certificated safety belt is 
found unairworthy it must be replaced 
with a TSO-C22 or a new military belt. 

(2) The webbing of safety belts, even 
when mildew proofed, is subject to de¬ 
terioration due to constant use. cleaning 
and the effects of aging. The clamping 
action of the serrations of the commonly 
used buckle also causes a reduction in 
strength of the webbing and fraying oc¬ 
curs after long periods of usage. Fray¬ 
ing of belts is an indication of wear and 
such belts are likely to be unairworthy 
because thejr can no longer hold the 
minimum required tensile load. Differ¬ 
ences of opinion as to the airworthiness 
of a belt can be settled by testing a ques¬ 
tionable belt to demonstrate that It will 
support the required load but such test¬ 
ing usually costs more than a new belt 
and in addition affects the belt so that it 
is not as strong after the test as it was 
before. Airworthy 1-person type certifi¬ 
cated belts should be able to withstand 
a tensile load of 525 pounds and TSO 
belts should withstand the rated tensile 
load indicated on the belt label. Most 
1-person TSO belts are rated for 1,500 
pounds. For 2-person belts the loads 
should be doubled. 

(3) Since type certificated belts will 
not afford the crash protection provided 
by a TSO or military belt, such type cer¬ 
tificated belts should not be repaired nor 
should their buckles or end fittings be 
reused on safety belts. If replacement of 
webbing or hardware of TSO or military 
belts is attempted, parts of identical de¬ 
sign and material should be used. The 
stitch pattern should at least be identical 
to the original and the number of 
stitches per inch should be equal to the 
number used in the original belt. There 
is no objection to having a greater total 
length of stitching provided one line of 
stitches is not placed over another line. 
Lines of stitching should be at least 
three-sixteenths inch apart. A record 
should be kept, preferably in the log 
book, stating the extent to which the 
belt was repaired and the date. The 
original identification marking on the 
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belt, conforming either to that required 
by TSO-C22, to a deviation from this 
marking, or to the military designation 
should be retained. Operators of a fleet 
of airplanes should follow the above sug¬ 
gestions. but keeping of records of reno¬ 
vations in a log book is impractical since 
the belts are never associated with any 
one particular airplane for any length 
of time. Therefore, in addition to re¬ 
taining the original identification label 
and attaching it to the renovated belt, 
some additional simple marking should 
be used to indicate that the belt had been 
renovated. The date of renovation 
should also be shown. The use of the 
letter “R” followed by the date would 
be acceptable. This marking could be 
in the form of an indelibile ink stamping 
or cloth label stitched to the webbing. 

(g) Fire extinguishers. Inspection 
and maintenance of fire extinguishers 
should be in accordance with the manu¬ 
facturer's instructions attached to the 
extinguisher unit. In connection with 
carbon tetrachloride extinguishers, own¬ 
ers who desire to refill their own units 
are cautioned not to refill them with 
commercial carbon tetrachloride inas¬ 
much as it invariably contains a small 
percentage of water which ultimately 
causes corrosion of the moving parts of 
the extinguisher mechanism. Carbon 
tetrachloride for refilling fire extinguish¬ 
ers is sold in containers identifying the 
contents as being intended for such 
usage. 

§ 18.30-10 Windshields and enclo- 
sures (CAA policies which apply to 
§ 18.30). These repairs are applicable to 
plastic windshields, enclosures, and win¬ 
dows in non-pressurized airplanes. For 
pressurized airplanes the plastic ele¬ 
ments should be replaced or repaired 
only in accordance with the manufac¬ 
turer’s recommendations. 

(a) Types of plastics. Two types of 
plastics are commonly used in transpar¬ 
ent enclosures of aircraft. These ma¬ 
terials are know r n as acrylic plastics and 
cellulose acetate plastics. 

(1) Replacement panels. Replace¬ 
ment panels should always be of material 
equivalent to that originally used by the 
manufacturer of the aircraft. There are 
many types of transparent plastics on 
the market. Their properties vary 
greatly, particularly in regard to expan¬ 
sion characteristics, brittleness under 
low temperatures, resistance to discolor¬ 
ation when exposed to sunlight, surface 
checking, etc. These properties have 
been considered by aircraft manufac¬ 
turers in selecting materials to be used 
in their designs and the use of substitutes 
having different characteristics may re¬ 
sult in subsequent difficulties. 

(b) Installation procedures for acrylic 
plastics. In installing a replacement 
panel, the same mounting method used 
by the manufacturer of the airplane 
should be followed. While the actual 
installation will vary from one type of 
aircraft to another, the following major 
principles should be considered in in¬ 
stalling any replacement panels. 

(1) Never force an acrylic plastic 
panel out of shape to make it fit a frame. 
If a replacement panel does not fit easily 
into the mounting, a new replacement 


should be obtained or the whole panel 
heated and reformed. When possible, 
a new panel should be cut and fitted at 
ordinary room temperature. 

(2) In clamping or bolting acrylic 
plastic panels into their mountings, do 
not place the plastic under excessive 
compressive stress. It is easy to de¬ 
velop more than 1,000 pounds per square 
inch on the plastic by drawing up a nut 
and bolt good and tight. Each nut 
should be tightened to a firm fit then 
backed off one full turn. 

(3) (i) In bolt installations, spacers, 
collars, shoulders, or stop-nuts should 
be used to prevent tightening the bolt 
excessively. Whenever such devices are 
used by the airplane manufacturer they 
should be retained in the replacement 
installation. It is important that the 
original number of bolts, complete with 
washers, spacers, etc., be used. 

(ii) When rivets are used, adequate 
spacers or other satisfactory means to 
prevent excessive tightening of the frame 
to the plastic should be provided. 

(4> Acrylic plastic panels should be 
mounted between rubber, cork, or other 
gaskets to make the installation water¬ 
proof, to reduce vibration, and to help 
to distribute compressive stresses on the 
plastic. 

(5) Acrylic plastics expand and con¬ 
tract approximately three times as much 
as the metal channels in which they are 
mounted. Therefore, suitable allowance 
for dimensional changes with tempera¬ 
ture should be made. Clearances of 
one-eighth-inch minimum should be al¬ 
lowed around the edges of small panels 
and larger clearances around the edges 
of large panels. 

(6) In installations involving bolts or 
rivets, the holes through the plastic 
should be oversize by one-eighth-inch 
diameter and centered so that the plastic 
will not bind or crack at the edge of the 
holes. The use of slotted holes is also 
recommended. 

(7) Panels should be mounted to a suf¬ 
ficient depth in the channel to prevent 
falling out when it contracts at extremely 
low temperatures or when the panel is 
flexed. When the manufacturer’s orig¬ 
inal design permits, panels up to 12 
inches long should be mounted to a min¬ 
imum depth of V/q inches. 

(c) Installation procedure for cellu¬ 
lose acetate plastics. In general the 
methods used for installation of cellulose 
acetate plastics are similar to those used 
for acrylic plastics. The coefficient of 
expansion of cellulose acetate exceeds 
that of acrylic resins. Also, the cellu¬ 
lose acetate plastics are affected by mois¬ 
ture and will change dimensionally as 
they absorb water. Therefore, allow¬ 
ance should be made in mounting this 
type plastic if wide variations in temper¬ 
ature and humidity are to be encoun¬ 
tered. As a general rule an allowance 
of about one-eighth-inch per foot of 
panel length should be made for expan¬ 
sion and three-sixteenths-inch per foot 
for contraction. 

(d) Repair of plastics. Extensively 
damaged transparent plastic should be 
replaced rather than repaired whenever 
possible since even a carefully patched 
part is not the equal of a new section, 
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either optically or structurally. At the 
first sign of crack development, a hole of 
one-eighth to three-sixteenths of an inch 
in diameter should be drilled at the ex¬ 
treme ends of the cracks as shown in 
figure 10-1. This serves to localize the 
cracks and to prevent further splitting 
by distributing the strain over a large 
area. If the cracks are small, stopping 
them with drilled holes will usually suf¬ 
fice until replacement or more perma¬ 
nent repair can be made. The following 
repaim are permissible; however, they 
should not be located in the line of the 
pilot's vision in normal flight and 
landing. 

(1) Surface patch. If a surface patch 
is to be installed, trim away the damaged 
area and round all corners. A piece of 
plastic of sufficient size to cover the dam¬ 
aged area and extend at least three- 
fourths of an inch on each side of the 
crack or hole should be cut and the edges 
beveled as shown in figure 10-2. If the 
section to be repaired is curved, the 
patch should be fitted to the same con¬ 
tour by heating it in an oil bath at a 
temperature of 248° to 302° P. or it may 
be heated on a hot plate until soft. Boil¬ 
ing water should not be used for heating. 
The patch should be coated evenly with 
plastic solvent adhesive and placed im¬ 
mediately over the hole. A uniform pres¬ 
sure of from 5 to 10 pounds per square 
inch should be maintained on the patch 
for a minimum of 3 hours. The patch 
should be allowed to dry 24 to 36 hours 
before sanding or polishing is attempted. 

(2) Plug patch. In using inserted 
patches to repair holes in plastic struc¬ 
tures, the holes should be trimmed to a 
perfect circle or oval and the edges 
beveled slightly. The patch should be 
slightly thicker than the material being 
repaired and should have similarly bev¬ 
eled edges. Patches should be installed 
in accordance with figure 10-3. The plug 
is heated until soft and pressed into the 
hole w ithout cement, and allowed to cool, 
making a perfect fit. The plug should 
be removed, the edges coated with ad¬ 
hesive and then reinserted in the hole. 
A firm light pressure should be main¬ 
tained until the cement has set. Rand 
or file the edges level with the surface, 
buff and polish. 

(e) Cleaning and polishing transparent 
Plastic. (1) Plastics have many advan¬ 
tages over glass for aircraft use, but 
they lack the surface hardness of glass 
and care must be exercised while servic¬ 
ing the aircraft to avoid scratching or 
otherwise damaging the surface. 

(2) Plastic should be cleaned by wash¬ 
ing with plenty of water and mild soap, 
using a clean, soft, grit-free cloth, 
sponge, or bare hands. Do not use gaso¬ 
line, alcohol, benzene, actone, carbon 
tetrachloride, fire extinguisher or de¬ 
icing fluids, lacquer thinners, or window 
cleaning sprays because they will soften 
the plastic and cause crazing. The 
Plastic should not be rubbed with a dry 
cloth since this is likely to cause 
scratches and also build up an electro¬ 
static charge which attracts dust parti¬ 
cles to the surface. If after removing 
uirt and grease, no great amount of 
Watching is visible, the plastic should 
uc finished with a good grade of com¬ 
mercial wax. The wax should be ap- 
No. 228-6 


plied in a thin even coat and brought to 
a high polish by rubbing lightly with a 
soft cloth. 

(3) If. after removing dirt and grease, 
the surface is found marred by scratches, 
hand polish or buff out the scratches. 
Hand-polishing or buffing should not be 
attempted until the surface is clean. 
A soft, open-type cotton or flannel buf¬ 
fing wheel is suggested. Minor scratches 
may be removed by vigorously rubbing 
the affected area by hand or with a soft, 
clean cloth dampened with a mixture of 
turpentine and chalk or an automobile 
cleanser applied with a damp cloth. Re¬ 
move the cleanser and polish with a soft, 
dry cloth. Acrylic and cellulose acetate 
plastics are thermoplastic and friction 
created by buffing or polishing too long 
in one spot can generate sufficient heat 
to soften the surface. This will produce 
visual distortion and should be guarded 
against. 

§ 18.30-11 Hydraulic systems (CAA 
policies which apply to §18.30). Air¬ 
plane hydraulic systems should be main¬ 
tained. serviced, and adjusted in accord¬ 
ance with manufacturer’s maintenance 
manuals and pertinent component 
maintenance manuals. Certain general 
principles of maintenance and repair 
which apply are outlined below. 

(a) Hydraulic lines and fittings. All 
lines and fittings should be carefully in¬ 
spected at regular intervals to insure 
airworthiness. Metal lines should be 
checked for leaks, loose anchorages, 
scratches, kinks, or other damage. Flex¬ 
ible hose lines should be checked for 
leaks, cuts, abrasions, soft spots, or other 
deterioration or damage. Fittings and 
connections should be inspected for 
leakage, looseness, cracks, burrs, or 
other damage. Defective elements 
should be replaced but may sometimes be 
repaired. 

(1) Replacement of metal lines. 
When inspection shows a line to be 
damaged or defective, the entire line 
should be replaced. However, if the 
damaged section is localized, a repair 
section may be inserted. In replacing 
lines, always use tubing of the same size 
and material as the original line. Use 
the old tubing as a template in bending 
the new line, unless it is too greatly 
damaged, in which case a template can 
be made from soft iron wire. Soft 
aluminum tubing <2SO, 3SO, or 52SO) 
under one-fourth inch outside diameter 
may be bent by hand. For all other 
tubing, an acceptable tube bending, 
hand or power, tool should be used 
Bending should be done carefully to avoid 
excessive flattening, kinking, or wrin¬ 
kling. Minimum bend radii should con¬ 
form to the values shown in table 11-1. 
A small amount of flattening in bends is 
acceptable but should not exceed an 
amount such that the small diameter 
of the flattened portion is less than 75 
percent of the original outside diameter. 
When installing the replacement tubing 
it should line up correctly with the mat¬ 
ing part and should not be forced into 
line by means of the coupling nuts. 

(2) Tube connections. Most tubing 
connections are made using flared tube 
ends, and standard connection fittings: 
AN-818 nut and AN-819 sleeve. Inform¬ 


ing flares, the tube ends must be cut 
square, filed smooth, have all burrs and 
sharp edges removed and be thoroughly 
cleaned. The tubing is then flared using 
the correct forming tools for the sizes 
of tubing and type of fitting. A double 
flare is used on soft aluminum tubing 
three-eighths inch outside diameter and 
under, and a single flare on all other 
tubing. In making the connections hy«? 
draulic fluid only should be used as a 
lubricant. The connection should then 
be tightened as overtightening will dam¬ 
age the tube or fitting, and may cause 
failure, and undertightening may cause 
leakage. 

(3) Repair of metal tube lines. (1) 
Minor dents and scratches in tubing may 
be repaired. Scratches or nicks no deep¬ 
er than 10 percent of the wall thickness 
in aluminum alloy tubing only, not in 
the heel of a bend, may be repaired by 
burnishing with hand tools. Severe die 
marks, seams or splits in the tube should 
not be repaired; such lines should be re¬ 
placed. Any crack or deformity in a 
flare is also unacceptable and should be 
rejected. 

(ii) A dent less than 20 percent of the 
tube diameter is not objectionable unless 
it is in the heel of a bend. Dents may 
be removed by drawing a bullet of proper 
size through the tube by means of a 
length of cable. 

(iii) A severely damaged line may be 
repaired, if it is not desired to replace the 
entire line, by cutting out the damaged 
section and inserting a repair section 
consisting of a short section of flared 
tubing, flaring both ends of the undam¬ 
aged tube remaining, and connecting 
with standard unions, sleeves, and tube 
nuts. If the damaged portion is short 
enough, the insert tubing may be omitted 
and the repair made with one union and 
two sets of connection fittings. 

(4) Replacement of flexible lines. 
When replacement of flexible hose lines 
is necessary, use the same type, size 
and length hose as the replaced line. 
If the hose is of the swaged-end type, 
the entire assembly should be obtained 
in the correct size for replacement. If 
it is of the collet, or sleeve, quick-at¬ 
tachable-end type, the assembly should 
be made up in accordance with the man¬ 
ufacturer’s directions, using the pre¬ 
scribed tools, so that the replacement 
assembly is of the same size and length as 
the replaced line. The hose should be in¬ 
stalled without twisting by keeping the 
white line on hose straight. Use only 
hydraulic fluid for lubricating threads. 

(ii) A hose should never be stretched 
tight between two fittings as this will 
result in overstressing and failure at the 
ends under pressure. The length of hose 
should be sufficient to provide about 5 to 
8 percent slack. 

(b) Hydraulic components. Hy¬ 
draulic components such as pumps, actu¬ 
ating cylinders, selector valves, relief 
vsflves, etc., should be disassembled only 
for maintenance and overhaul in prop¬ 
erly equipped shops by qualified person¬ 
nel. Manufacturer’s recommended 
practices and replacement parts should 
be used in overhauling such components. 
If proper servicing facilities are not 
available, hydraulic equipment in need 
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of repair or overhaul should be replaced 
by new or overhauled parts and the re¬ 
moved component sent to a qualified 
agency for overhaul. In making adjust¬ 
ments to such parts as relief valves, pres¬ 
sure regulating valves, etc., the airplane 
and component manufacturer’s in¬ 
structions should be carefully followed. 
Hydraulic filter elements should be in¬ 
spected at frequent intervals and re¬ 
placed as necessary. 

§ 18.30-12 Electrical systems (CAA 
policies which apply to § 18.30) —(a) 
General. All electric equipment, elec¬ 
tric assemblies, and wiring installations 
should be frequently inspected for dam¬ 
age, general condition, and proper func¬ 
tioning to assure the continued satisfac¬ 
tory operation of the electric system. 
The adjustment, repair, overhaul, and 
testing of all electric equipment and sys¬ 
tems should be accomplished in accord¬ 
ance with the recommendations and 
procedures set forth in Maintenance In¬ 
structions, or manuals published by the 
the Aircraft and Equipment Manufac¬ 
turers. 

(b) Inspection and operating check¬ 
ing. Frequent visual inspections, oper¬ 
ating checks of all electric circuits and 
equipment, and replacement or repair 
when deficiencies are found are effective 
in minimizing electrical troubles and 
hazards in airplanes. A suggested list 
of items to look for during these inspec¬ 
tions and the checks to be performed 
are itemized below: 

Damaged or overheated equipment, con¬ 
nections and wiring or worn wiring 
Insulation. 

Excessive resistance at high current carry¬ 
ing connections, as determined by mUllvolt 
drop test. 

Allnement of electrically driven equip¬ 
ment. 

Poor electric bonding. 

Cleanliness of equipment and connections. 

Proper support of wiring and conduit, and. 
satisfactory attachment to the structure. 

Tightness of connections, terminals and 
ferrules. 

Continuity of fuses, operation of circuit 
breakers. 

Condition of electric lamps. 

Clearance or insulation of exposed 
terminals. 

Adequacy of safety wire, cotter pins, etc. 

Operational check of electrically operated 
equipment such as motors, inverters, gen¬ 
erators, batteries, lights, etc. 

Voltage check of electric system operation 
with portable precision voltmeter. 

(1) Cleaning and preservation. Fre¬ 
quent cleaning of electric equipment to 
remove dust, dirt, and grime is recom¬ 
mended. Fine emery cloth may be used 
to clean terminals and mating surfaces 
if they appear corroded or dirty. Crocus 
cloth or very fine sandpaper should be 
used to polish commutators or slip rings. 
Emery cloth should not be used on com¬ 
mutators since particles from the cloth 
may cause shorting and burning. 

d) Batteries and battery cojitaincrs. 
The drain and venting provisions for the 
battery or battery containers should be 
checked frequently and if found cor¬ 
roded the compartment and surrounding 
structure should be washed with a solu¬ 
tion of soda and water to neutralize the 
battery acid. 
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(2) Miscellaneous check items. Fre¬ 
quent checks should be made for miscel¬ 
laneous irregularities such as loose ter¬ 
minal connections, poorly soldered or 
loose swaged terminals, missing safety 
wire, loose quick-disconnects. broken 
wire bundle lacing, broken or inadequate 
wire clamps, and insufficient clearance 
between exposed current-carrying parts 
and ground. Replacement or repair 
should be accomplished as a part of 
routine maintenance. 

(c) Major adjustments. Major ad¬ 
justments of items of equipment such as 
regulators, generators, contactors, con¬ 
trol devices, inverters, and relays should 
be accomplished outside the airplane on 
the test stand or test bench where all 
necessary instruments and test equip¬ 
ment are at hand. The adjustment 
procedures outlined by the equipment 
manufacturer should be followed. 

(d) Equipment replacement. Dam¬ 
aged, wornout, and defective electric 
equipment should be replaced with iden¬ 
tical items or with equipment equivalent 
to the original in operating characteris¬ 
tics, mechanical strength, and the ability 
tq withstand the environmental condi¬ 
tions encountered in the operation of 
the airplane. 

(e) Aircraft electric cable installa¬ 
tion —(1) Types of electric cable. Air¬ 
craft service imposes severe environ¬ 
mental conditions on electric cable. To 
assure satisfactory service, the cable 
should be of aircraft quality at least 
equivalent to that specified in Military 
Specification MII/-W-5086 (Copper) and 
MILr-W-7072 (Aluminum). 

(2) Size of electric cable —(i) Criteria 
for selection. The criteria upon which 
the selection of electric cable size should 
be based, when considering an alteration, 
are current carrying capacity and voltage 
drop. 

(a) The selected cable should not 
carry current continuously or intermit¬ 
tently in excess of the ampere values in¬ 
dicated by curves 1, 2, and 3 on figure 
12 - 1 . 

( b ) The voltage drop in the main 
power cables from the generation 
sources, or the battery to the bus should 
not exceed 2 percent (2.0%) of the regu¬ 
lated voltage, when the generator is 
carrying rated current or the battery is 
being discharged at the 5-minute rate. 

(c) The voltage drop in the load cir¬ 
cuits, between the bus and the utilization 
equipment, should not exceed the values 
shown in the following tabulation: 


Nominal system voltage 

Allowable voltage drop 

Continuous 

oj>eratiou 

Intermittent 

operation 

14. 

0.5 

I 

28. 

) 

2 

1 IS. 

4 

8 

200. 

7 

14 


(ii) Electric cable chart. This chart, 
figure 12-1, applies to cable carrying di¬ 
rect current and is based on copper con¬ 
ductor cable manufactured in accord¬ 
ance with Specification MIXr-W-5086, 
whose current ratings are given in Spe¬ 
cification MILr-W-5088. Curves 1, 2 and 


3 thereon intersect the vertical cable size 
lines at the maximum ampere rating for 
the specified conditions indicated on the 
chart. 

(a) Examples of how to use the elec* 
trie cable chart—Figure 12-1 — U) 
Knowing the cable length and ampere 
load. Determine the required cable size 
so as not to exceed one volt drop as fol¬ 
lows: Select the cable length from the 
scale at the left and follow it horizontally 
across the chart to the right until it in¬ 
tersects the required diagonal ampere 
line. Then read the cabje size on the 
nearest or preferably the nearest vertical 
cable size line to the right. 

Example. Measured cable length 50 feet, 
continuous current 25 amperes— determine 
cable size. From the left scale follow hori¬ 
zontal line 60 chart to the right until It 
intersects the diagonal 25-ampere line. The 
25-ampere line is slightly more than mid¬ 
way between the 20- and 30-ampere lines 
since the scale is logarithmic. The vertical 
cable size to the right of this Intersection 
is numbered 8. and therefore a No. 8 cable 
size will be needed. Note also that the 
point of Intersection is above curve 1. Indi¬ 
cating that No. 8 cable wire will carry 25 
amperes in conduit or bundles without 
overheating. 

(2) Knowing the cable size and am - 
pere load. Determine the maximum 
cable length so as not to exceed one volt 
drop as follows: Select the cable size 
from the scale at the bottom of the chart 
and follow the vertical cable size line 
until it intersects the required diagonal 
ampere line. Then read the maximum 
distance in feet that the cable can be 
run, by horizontally projecting the point 
of intersection to the scale at the left. 

Example. Cable size No. 2. continuous 
current 150 amperes, determine maximum 
cable length in feet. From the bottom scale 
follow the No. 2 vertical cable size Une until 
it intersects the diagonal 150-ampere line. 
Projecting this point horizontally to the 
scale at the left it is determined that 38 feet 
Is the maximum distance that the No. 2 
cable carrying 150 amperes can be run with¬ 
out exceeding one-volt drop. It should be 
noted, however, that the point of intersec¬ 
tion falls below Curve 1 and if the cable is 
to be installed in a close fitting conduit or 
even a large bundle it would be preferable 
to use a No. 1 or No. 1/0 cable, depending on 
the known factors of the installation. 
Naturally the maximum distance that these 
larger cables can be run without exceeding 
one-volt drop will also be greater than that 
previously determined for the No. 2 cable. 

(3) For other than one-volt drop. 

Examples. Determine cable size for various 
voltage drops, measured cable length 100 
feet, continuous current 20 amperes; also 
determine maximum cable lengths in feet 
for various voltage drops, using cable size 
No. 10, continuous current 20 amperes. 

(iii) Resistance. The resistance of 
the current return path through the air¬ 
craft structure is always considered neg¬ 
ligible. However, this is based on the as¬ 
sumption that adequate bonding of the 
structure or a special electric current 
return path has been provided which is 
capable of carrying the required electric 
current with a negligible voltage drop. 
The measured resistance from the 
ground point of a generator or the bat¬ 
tery to the ground terminal of any elec¬ 
tric device should not exceed 0.005 ohno- 
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* It should be noted that the No. 14 cable should not be u«ed if a considerable portion of its 100 -foot length is to bo 
confined in conduit. large bundles, or locations of high ambient temperature, as the intersection of the cable size and 
current lines falls below curvo 1 . 

* Resistance values from table 12-1. 


Voltage 

drop 

Wire size 

Amperes 

Maximum length (feet) from chart at 
voltage drop indicated 

Check 

1 

as 

4 

7 

No. 10 . 

20 

45. 

VD = (0.0011) » (20) (45) = 0.900 

VD = ( 0 . 0011 ) ‘ ( 20 ) (45) = 0.405 

VD-(0.0011) » ( 20 ) (45) =3.96 
•VD= (0.0011) * ( 20 ) (315) = 7.93 


(45) (0.5) =22.5. 



(45) (4)-lH0.._. 



( 45 ) (7) =315..... 





i Resistance values from table 12-1. 


(iv) Aluminum cable. From table 12-1 
and 12-2 it will be noted that the con¬ 
ductor resistance of aluminum cable and 
that of copper cable two numbers higher 
are similar. Accordingly, the electric 
cable chart, figure 12-1, can be used 
when it is desired to substitute aluminum 
cable and the proper size can be selected 
by remembering to reduce the copper 
cable size by two numbers and by refer¬ 
ring to table 12-2. The use of aluminum 
cable sizes smaller than No. 6 is not 
recommended. 

(3) Cable terminals. Cable terminals 
are attached to the ends of electric cable 
to facilitate connection of the cable to 
junction boxes, terminal strips or items 
of equipment. The tensile strength of 
the cable to terminal joint should be at 
least equivalent to the tensile strength 
of the cable itself, and its resistance 
should be negligible relative to the nor¬ 
mal resistance of the cable run. Ter¬ 
minals are available which were specifi¬ 
cally designed for use with the standard 
sizes of aircraft cable. Haphazard 
choice of commercial terminals may lead 
to overheated joints, vibration failures, 
and corrosion difficulties. 

<i) Solder vs. solderless terminals. 
The solderless (crimp-type) terminals 
have largely replaced the older solder 
lugs for most applications. Some of the 
disadvantages of the soldering process 
are listed as follows: 

(a) A more skilled operator is required. 

(5) A corrosive flux may be used, and 
the terminal joint will rapidly deterio¬ 
rate. 

(c) Maintenance is extremely difficult. 

(d) The cable strands are stiffened by 
the solder, and become more susceptible 
to breakage by vibration. 

<e) The cable insulation may be 
charred during the soldering process. 

( ii) Solderless terminal joints. The 
terminal manufacturer will normally 
Provide a special crimping or swaging 
tool for joining the solderless terminal 
to the electric cable. Aluminum cable 
Presents special difficulty in that each 
individual cable strand is insulated by 
an oxide coating. The oxide coating 
must be broken down in the crimping 
Process and some method employed to 


prevent its reforming. In all cases, the 
terminal manufacturer’s instructions 
should be carefully followed. 

(iii) Attachment of terminals to studs. 
Electrical equipment malfunction has 
frequently been traced to poor terminal 
connections at terminal boards. Loose, 
dirty, or corroded contact surfaces will 
produce localized heating which may ig¬ 
nite nearby combustible materials, or 
overheat adjacent cable insulation to 
the smoking point. Heavy current- 
carrying connections should be available 
for periodic inspection to determine 
their condition. 

(4) Terminal strips. Cable runs are 
usually joined at terminal strips. The 
terminal strip should be fitted with bar¬ 
riers to prevent terminals on adjacent 
studs from coming in contact with each 
other. The studs should be anchored 
against rotation and be long enough to 
accommodate a maximum of four ter¬ 
minals. When more than 4 terminals 
are to be connected together, 2 or more 
adjacent studs should be used, and a 
small strip-metal bus mounted across the 
studs. In all cases, the current should 
be carried by the terminal contact sur¬ 
faces, and not by the stud itself. 

(i) Terminal strip stud sizes. If the 
stud size is too small, it is easily sheared 
during servicing by applying too much 
torque on the nut. After a few failures 
of this sort, the electrician will become 
overcautious and not tighten the nut 
sufficiently, and a hazardous loose con¬ 
nection will result. Consequently, it Is 
good practice to limit stud sizes to No. 10 
or larger. 

(ii) Terminal strip installation. Ter¬ 

minal strips should be designed or 
mounted in such a manner that loose 
metallic objects cannot fall across the 
terminals or studs. It is good practice 
to provide at least one spare stud for 
future circuit expansion, or in case a 
stud is broken. «. 

(5) Connector assemblies. Connectors 
(plugs and receptacles) are used to fa¬ 
cilitate maintenance when frequent dis¬ 
connection is required in service. Since 
the cable is soldered to the connector 
inserts, the joints should be individually 
insulated and the cable bundle firmly 


supported to avoid damage by vibration. 
Connectors have been particularly vul¬ 
nerable to corrosion in the past, due to 
condensation of moisture within the 
shell. Special connectors with water¬ 
proofing features have been developed, 
and a chemically inert water-proof jelly 
is sometimes packed in the connector, to 
combat the corrosion difficulty. 

(i) Connector assembly application. 
When two or more connectors are in¬ 
stalled adjacent to each other, the de¬ 
sign should be such that a plug cannot be 
inserted in the wrong receptacle. The 
socket-type insert should be used on that 
half of the connector which is “hot” 
after the connector is disconnected. 

(6) Through bolts. Through bolts are 
sometimes required to make feeder con¬ 
nections through bulkheads, fuselage 
skin or firewalls. Such bolts should be 
mounted in such manner that they are 
mechanically secure independent of the 
terminal mounting nuts. Sufficient 
cross-section should be provided to in¬ 
sure adequate conductivity against over¬ 
heating, and the contact surface area 
should be large enough to minimize volt¬ 
age drop. Particular care should be 
exercised to avoid dissimilar metals 
among the terminal mounting hardware. 

(7) Splices in electric cable. Splicing 
of electric cable should be kept to a mini¬ 
mum, and avoided entirely in locations 
subjected to extreme vibrations. Sol¬ 
dered splices are particularly brittle and 
should not be used. When a mechanical 
(crimped or swaged) splice is used, it 
should be covered by insulating tubing 
which is supported at both ends to pre¬ 
vent any motion which will tend to dis¬ 
connect the splice. Multiple splices in 
a cable bundle should be staggered along 
the cable run. 

(8) Wiring installation practice —(1) 
General. Electric wiring may be in¬ 
stalled in aircraft without special en¬ 
closing means (open wiring) or may be 
confined in conduit or ducts to provide 
additional mechanical protection. Open 
wiring offers the advantages of ease of 
installation, simple maintenance, and 
reduced weight. However, conduit or 
ducting (preferably made of an insulat¬ 
ing fire-resistant material) should be 
considered for the following situations. 

(a) To minimize the possibility of a 
cable fault which would result in the loss 
of the electrical system, or render essen¬ 
tial electrical equipment inoperative. 

(b) To protect the cable from detri¬ 
mental substances such as hydraulic 
fluid or gasoline. 

(c) To protect the cable from abra¬ 
sion or damage by moving aircraft ele¬ 
ments, such as aircraft control cables or 
shifting cargo. 

(ii) Open wiring installation — (a) 
Cable bundles. To simplify maintenance 
and to minimize the damage that may 
result from a single fault, cable bundles 
should be limited as to the number of 
tfires in the run. Shielded cable, ignition 
cable, and cable which is not protected 
by a circuit breaker or fuse should be 
routed separately. The bending radius 
should not be less than 10 times the 
outer diameter of the bundle, to avoid 
excessive stresses on the cable insula¬ 
tion. 
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( b) Insulating tubing. Soft insulat¬ 
ing tubing (spaghetti) cannot be con¬ 
sidered as mechanical protection against 
external abrasion of cable, since at best 
it provides only a delaying action. Con¬ 
duit or ducting should be employed in 
such cases. 

(c) Clamping of cable bundles. 
Clamps, preferably of non-metallic ma¬ 
terial, should be used to support the 
cable bundle along the run. Lacing 
may be used between clamps, but should 
not be considered as a substitute for 
adequate clamping. Adhesive tapes are 
subject to age deterioration and there¬ 
fore should not be used as a clamping 
means. 

(d) Clamp installation. Clamps 
should be installed in such manner that 
the cables do not come in contact with 
other parts of the aircraft when sub¬ 
jected to vibration. Sufficient slack 
should be left between the last clamp and 
the electrical equipment to prevent 
strain at the cable terminals, or to mini¬ 
mize adverse effects on shock-mounted 
equipment. Where cables pass through 
bulkheads or other structural members, 
a grommet or suitable clamping should 
be provided to prevent abrasion. 

<e) Separation from flammable fluid 
lines. An arcing fault between an elec¬ 
tric cable and a metallic flammable fluid 
line may puncture the line and result in 
a serious fire. Consequently, every ef¬ 
fort should be made to avoid this hazard 
by physical separation of the cables from 
lines or equipment containing oil, fuel, 
hydraulic fluid, or alcohol. When sepa¬ 
ration is impractical, the electric cable 
should be placed above the flammable 
fluid line and securely clamped to the 
structure. In no case should the cable 
be clamped to the flammable fluid line. 

(iii) Conduit installations. Conduit is 
available in metallic and non-metallic 
materials and in both rigid and flexible 
forms. Primarily its purpose is for me¬ 
chanical protection of the cable within, 
although some radio interference shield¬ 
ing may be provided. 

(a) Size of conduit. When selecting 
conduit size for a specific cable bundle 
application, it is common practice to al¬ 
low for ease in maintenance and possible 
future circuit expansion by specifying 
the conduit inner diameter about 25 per¬ 
cent larger than the maximum diameter 
of the cable bundle. Large conduit sizes 
should be avoided, since simultaneous 
damage to many cables is possible and 
maintenance becomes difficult. 

<b> Conduit fittings. From the abra¬ 
sion standpoints, conduit is vulnerable at 
its ends. Suitable fittings should be ap¬ 
plied to conduit ends, in such manner 
that a smooth surface comes in contact 
with the cable within. Conduit should 
be supported by clamps along the conduit 
run. 

(c) Conduit installation. Many of 
the past troubles with conduit can be 
avoided by proper attention to the fol¬ 
lowing design details: 

<1 ) Conduit should not be located 
where operating or maintenance person¬ 
nel would use it as a hand-hold or foot 
step. 

(2) Drain-holes should be provided 
at the lowest point in a conduit run. 
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Drilling burrs should be carefully re¬ 
moved. 

(3) Conduit should be adequately sup¬ 
ported to prevent chafing against struc¬ 
ture, and to avoid stressing its end 
fittings. 

(iv) Wiring identification. To facili¬ 
tate installation and maintenance, all 
wiring should be indelibly marked for 
identification. Any consistent number¬ 
ing system is considered adequate. The 
identification marking should be placed 
at each end of the cable, and also, pref¬ 
erably, at intervals along the length. 

(f) Junction boxes and enclosures — 
(1> Junction box construction. Junc¬ 
tion boxes should be made from a fire- 
resistant, nonabsorbent material, such 
as aluminum alloy or an acceptable 
plastic material. Where fireproofing is 
necessary, a stainless steel junction box 
is recommended. A rigid construction 
will prevent “oil-canning” of the box 
sides, which may result in internal short 
circuits. In all cases drain-holes should 
be provided. 

(2) Internal arrangement. The junc¬ 
tion box should be designed to permit 
easy access to all installed items of 
equipment, terminals and cable. Where 
marginal clearances are unavoidable, an 
insulating material should be interposed 
between current carrying parts and any 
grounded surface. It is not good prac¬ 
tice to mount equipment on the covers or 
doors of junction boxes, since inspection 
of internal clearance is impossible whon 
the door or cover is in the closed posi¬ 
tion. 

(3) Junction box installation. It is 
desirable to mount junction boxes with 
their open side facing downward, so that 
loose metallic objects, such as washers or 
bolts, will tend to fall out of the junction 
box, rather than wedge between ter¬ 
minals. 

<4> Junction box wiring. The origi¬ 
nal layout of the junction box should 
take into consideration the necessity for 
adequate wiring space, and possible fu¬ 
ture additions. Electric cable inside the 
box should be laced or clamped in such 
manner that terminals are not hidden, 
relay armatures are not fouled, and mo¬ 
tion relative to any equipment is pre¬ 
vented. Entrance openings for cable 
should be protected against chafing by 
grommets or other means. 

(g) Bonding —(1) General. Bonding 
is defined as the process of electrically 
connecting the various metallic parts of 
the airplane, to achieve one or more of 
the following: 

(1) A low resistance ground path for 
electrical equipment, thereby eliminat¬ 
ing ground wires. 

(ii) A reduction in radio interference. 

(iii) Less probability of lightning 
damage to such airplane elements as 
control hinges. 

(iv) Prevention of the buildup of 
static charges between parts of the air¬ 
plane, which may be a fire hazard. 

(2) Bonding jumper installations , 
Bonding jumpers should be as short as 
practicable, and installed in such man¬ 
ner that the resistance of each connec¬ 
tion does not exceed .003 ohm. Reason¬ 
able access for maintenance should be 
provided* The jumper should not inter¬ 


fere with the operation of movable air¬ 
craft elements, such as surface controls, 
nor should normal movement of these 
elements result in damage to the bond¬ 
ing jumper. 

(1) Bonding connections. To assure 
low-resistance connections, nonconduct¬ 
ing finishes, such as paint and anodizing 
films, should be carefully removed from 
the attachment surface under the bond¬ 
ing terminal. 

(ii) Corrosion prevention. Electro¬ 
lytic action may rapidly corrode a bond¬ 
ing connection, if suitable precautions 
are not taken. Aluminum alloy jumpers 
are recommended for most cases, except 
that copper jumpers are used to bond 
together parts made of stainless steel, 
cadmium plated steel, copper, brass or 
bronze. Where contact between dis¬ 
similar metals cannot be avoided, the 
choice of jumper and hardware should 
be such that corrosion is minimized, and 
the part likely to corrode would be the 
jumper or associated hardware. At lo¬ 
cations where finishes were removed, 
a protective finish should be applied to 
the completed connection to prevent 
subsequent corrosion. 

(iii) Bonding jumper attachment. 
The use of solder to attach bonding 
jumpers should be avoided for the same 
reasons outlined previously in reference 
to electric cable terminals. Tubular 
members should be bonded by means of 
clamps to which the jumper is attached. 
Proper choice of clamp material, to 
match the tube material, will minimize 
corrosion. 

(3) Ground return connections. 
When bonding jumpers will carry sub¬ 
stantial ground return current, it should 
be determined that the current rating of 
the jumper is adequate, and that a neg¬ 
ligible voltage drop is produced. 

(4) Insulation of electrical equipment 
from ground. In some cases, a unit of 
electrical equipment is connected into a 
heavy current circuit, perhaps as a con¬ 
trol device, or relay. Such equipment 
should be insulated from the mounting 
structure, since grounding the frame of 
the equipment may result in a serious 
ground fault in the event of internal 
failure of the equipment. If a ground 
connection for a control coil must be 
provided, a separate small-gage wire may 
be used. 

§ 18.30-13 Instruments (CAA policies 
which apply to § 18.30 )—(a) General — 
(1) Instrument installation and mainte¬ 
nance . (i) Care should be taken with 

instruments to prevent their accidental 
damage. 

(ii) When instruments do not give 
proper indications, they should be sent 
to an approved instrument overhaul and 
repair station or returned to the manu¬ 
facturer for servicing. 

(2) Vibration insulation. Instruments 
should not be subjected to excessive 
vibrations. When shock-insulated pan¬ 
els are used, the mountings should be 
periodically checked for condition and 
the panels for alinement. When neces¬ 
sary to replace shock mounts, units of 
the same characteristics should be used. 
Only flexible connector tubing should be 
used to join the ends of lines to the 
instruments. Care should be exercised 
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to insure that the instrument panel does 
not contact any parts of the airframe 
when vibrating normally. 

(b) Pitot-static system —(1) System 
components . The conventional design 
of the pitot-system consists of pitot- 
static tubes or pitot tubes with static 
pressure parts and vents, lines, tubing, 
water drains and traps, selector valves, 
and various pressure actuated indicators 
or control units such as the altimeter, 
air-speed and rate of climb indicators, 
and automatic pilots connected to the 
system. 

(1) Pitot-static tube. The tube should 
have its axis parallel to the longitudinal 
axis of the aircraft when in cruising 
flight configuration. All repairs and al¬ 
terations on the pitot-static system 
should be made in conformance with the 
manufacturer’s recommendations. 

(ii) Static pressure ports or vents. All 
alterations or relocations of the static 
pressure ports or vents should be made 
in conformance with the aircraft manu¬ 
facturer’s engineering recommendations. 
(See paragraph (a) (1) of this section 
and subparagraph (2) of this para¬ 
graph.) 

(iii) Heater not operative. In the 
types of tubes where the electric element 
is not replaceable, it becomes necessary 
to replace the tube. The voltage at the 
heater terminals should not be less than 
85 percent of the rated system voltage. 

(iv) Clogging of pitot-static tube or 
static vent drains. If water or obstruc¬ 
tive material has entered the system, all 
drains should be cleaned. The drains in 
the pitot-static head should be probed 
with a fine wire to remove dirt or other 
obstructions. The bottom static open¬ 
ings act as drains for the head’s static 
chamber and these holes should be 
checked at regular intervals to preclude 
malfunctioning of the system. 

Caution: Make sure all instruments are 
disconnected during cleaning procedures. 

(v) Relocation of pitot-static tube. 
If relocation of the pitot-static tube is 
necessary it should be done in accord¬ 
ance with the manufacturer’s recom¬ 
mendations and with due consideration 
of the following: 

(a) Freedom of aerodynamic disturb¬ 
ances caused by the aircraft. 

(b) Location protected from acciden¬ 
tal damage. 

(c) Alinement with the longitudinal 
axis of the aircraft when in cruising 
flight configuration. 

(2) Pitot-static lines —(i) Poor drain¬ 
age of lines. If drainage is poor, check 
the line diameter. If this tubing diam¬ 
eter is less than three-eighths inch out¬ 
side diameter, it should be replaced with 
this size tubing to overcome the diffi¬ 
culty. as water will not drain freely in 
smaller size lines. 

(ii) Replacing the lines. If necessary 
to replace lines, the following installa¬ 
tion practices should be observed: 

(a) Attach lines to airframe at regu¬ 
lar intervals by means of suitable clamps. 

(b> Do not clamp lines at end fittings. 

(c) Maintain slope of lines toward 
drains so that proper drainage will be 
effected. 


FEDERAL REGISTER 

(d) Use thread lubricant on fittings, 
preventing excess lubricant from enter¬ 
ing lines. 

( e ) Check the lines for leaks. 

(iii) Leak testing static lines. The 
static line openings should be connected 
into a common line to which a manome¬ 
ter or a reliable pressure gage and a 
suction source is connected. Apply suc¬ 
tion equivalent to 1,000 feet altitude 
(1.05 inches of mercury or 14.24 inches 
of water) and hold. After 1 minute, the 
leakage should not exceed the equivalent 
of 150 feet of altitude (approximately 
2.18 inches of water). 

Caution: Do not apply positive pressure 
to the static lines. Remove all stops on 
static vents after tests have been completed. 

(iv) Leak testing pitot lines. Seal 
drain holes, and connect pitot pressure 
openings to a tee to which a source of 
pressure and a manometer or reliable 
airspeed indicator is connected. Apply 
pressure to cause airspeed to indicate 150 
miles per hour and hold it at this point 
(0.82 inches of mercury or 11.18 inches 
of water positive pressure). After 1 min¬ 
ute, the leakage should not exceed the 
equivalent of 10 miles per hour. ^ 

Warning: Do not apply suction to pitot 
lines. 

(v) Maintenance of lines. Inspection 
of the lines should be made periodically. 
Water accumulation can be removed by 
opening the drain caps on valves. If the 
installation is not properly self-drained, 
disconnect the lines from the instru¬ 
ments and carefully “blow” the lines 
with clean dry air. 

(c) Magnetic direction indicator 
( compass )—(1) Correction for errors in 
magnetic direction indicator —(i) 
Swingi7ig the indicator (ground ). When 
the magnetic direction indicator does not 
yield satisfactory directional indications, 
it can be calibrated by the “ground 
swinging” technique as follows: 

(a) Remove aircraft to location free 
from influence of steel structures, under¬ 
ground pipes and cables, reinforced con¬ 
crete, or other aircraft. 

(5) Place the aircraft in level flying 
position. 

(c) Remove compensating magnets 
from chambers or reset the fixed com¬ 
pensating magnets to neutral positions, 
whichever is applicable, before swinging. 

(d) Check indicator for fluid level and 
cleanliness. If fluid is required, it 
should be added before compensation. 

( e > Check the pivot friction of indi¬ 
cator by deflecting the card with a small 
magnet. The card should rotate freely 
in a horizontal plane. 

(/) If radio is used in aircraft, there 
should be corrections noted for “Radio 
On” and “Radio Off” conditions. 

(g) Aline the aircraft with the North 
magnetic heading and compensate with 
compensating magnets. Repeat for the 
East magnetic heading. Then place on 
South and West magnetic headings and 
remove half of indicated error by ad¬ 
justing compensators. Engine(s) should 
be running. 

(h) Turn the aircraft on successive 
30° headings through 360*. Placard 
should be marked to indicate correction 
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at each 30° heading showing “Radio On’* 
and “Radio Off” corrections. 

(ii) Indicator cannot be properly com¬ 
pensated. The pilot's indicator should 
have deviation of less than 10° at any 
heading. When this maximum is ex¬ 
ceeded, a new location for the indicator 
should be considered, unless the condi¬ 
tion causing the error can be removed 
permanently. 

(iii) Erratic indications of magnetic 
indicator. If severe deviations are en¬ 
countered, they may be due to iron or 
steel items being carried in the aircraft, 
and located too close to the magnetic di¬ 
rection indicator. Caution must be 
taken to properly locate articles of this 
nature away from the vicinity of the 
indicator. 

§ 18.30-14 Engines and fuel systems 
(CAA policies which apply to l 18.30) — 
(a) Engines. In repairing or overhaul¬ 
ing aircraft engines, all repair agencies 
should be guided by the recommenda¬ 
tions and procedures set forth in the 
respective instruction books, manuals, or 
service bulletins for the installation, in¬ 
spection, and maintenance of aircraft 
engines, published by the aircraft en¬ 
gine manufacturers for each type of 
engine. Since many details concern¬ 
ing the repair and overhaul of engines 
differ decidedly for different types and 
models of engines, no attempt has been 
made to include such details in this 
manual. The overhaul period for air¬ 
craft engines used in general service 
operations should be determined from 
the manufacturer’s recommendations 
with due consideration given to the con¬ 
dition of each engine involved. 

(1) Magnetic , fluorescent penetrant , 
X-ray , supersonic, and hydrostatic in¬ 
spections. All rotating, reciprocating 
and other highly stressed parts of all air¬ 
craft engines should be subjected to 
critical inspection at the time of over¬ 
haul. This inspection should be supple- 
m e n t e d by any of the following 
procedures whenever recommended in 
the pertinent engine manufacturer’s 
overhaul or instruction manuals or by 
CAA directives: 

(1) Wet or dry magnetic dust inspec¬ 
tion of magnetic materials; 

(ii) Wet or dry penetrant inspection 
of nonmagnetic materials; 

(iii) X-ray or supersonic inspection of 
any material; 

(iv) Hydrostatic inspection of bulky 
parts and assemblies, such as cylinder 
heads and cylinders. 

A copy of the report of the findings of 
any of these inspections should be ap¬ 
pended to the original repair and altera¬ 
tion form in the case of a major repair. 
Refer to § 18.30-8 (d) (1) through (6) 
for process details. 

(2) Rebuilt engines. A rebuilt engine 
is defined as a used engine which has 
been completely disassembled, inspected, 
repaired as necessary, reassembled, 
tested, and approved in the same manner 
and to the same tolerance and limits as 
a new engine. Component parts of such 
engines may be either used parts or new 
parts. The used parts may be either the 
parts from the same engine or from 
other service engines, but they must con- 
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form to production drawing tolerances 
and limits to which new parts must con¬ 
form. In addition, all parts, either new 
or used, meeting approved oversize and 
undersize dimensions acceptable for new 
engines, are also eligible. 

(3) Crankshafts. Crankshafts should 
be carefully inspected for misalinement 
and if bent beyond the manufacturer’s 
permissible limit for service use, should 
not be repaired, but should be replaced. 
Worn journals may be repaired by re- 
grinding in accordance with the manu¬ 
facturer’s instructions. If the original 
fillets are altered at any time, their 
radii should not be reduced and their 
surfaces should be polished free of all 
tool marks. No attempt should be made 
to straighten crankshafts damaged in 
service without consulting the engine 
manufacturer for appropriate instruc¬ 
tions. In no case should an attempt be 
made to straighten a nitrided crank¬ 
shaft. 

(4) Replacement parts in certificated 
engines. Only engine parts which are 
approved by the Civil Aeronautics Ad¬ 
ministration should be used in making 
replacements in certificated aircraft en¬ 
gines. This applies also to engine com¬ 
ponent parts such as magnetos, spark 
plugs, etc. 

(i) Engine parts obtained from war 
surplus or military stocks are eligible for 
use providing they are found to meet the 
prescribed inspection limits; are other¬ 
wise in serviceable condition, and were 
originally acceptable under the military 
procurement agency’s standards. 

(ii) Parts for obsolete engines for 
which new parts are no longer obtainable 
from the original manufacturer or his 
successor manufacturer, are sometimes 
fabricated locally. When it becomes 
necessary to do this, physical tests and 
careful measurements of the old part 
may provide adequate technical informa¬ 
tion. However, this procedure is usually 
regarded aS a major change which re¬ 
quires engine testing and is not recom¬ 
mended except as a last alternative. 
Oftentimes, CAA engineering data is 
available in Washington for obsolete en¬ 
gines and it may be useful in providing 
information for the foregong purpose. 

(5) Cylinder hold-down nuts and cap 
screws. Great care is required in tight¬ 
ening cylinder hold-down nuts or cap 
screws. They must be tightened to close 
torque limits to prevent improper pre¬ 
stressing and to insure even loading on 
the cylinder flange. The installation of 
baffles, brackets, clips, and other ex¬ 
traneous parts under these nuts and cap 
screws is not considered good practice 
and should be discouraged. If these 
baffles, brackets, etc., are not properly 
fabricated or made of suitable material, 
they will cause loosening of the nuts or 
cap screws even though the nuts or cap 
screws were properly tightened and 
locked at installation. Either improper 
prestressing or loosening of any one of 
these nuts or cap screws will introduce 
the danger of progressive stud failure 
with the possible loss of the engine cylin¬ 
der in flight. Never install parts made 
from aluminum alloy or other soft metals 
under cylinder hold-down nuts or cap 
screws. 
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(6) Run-in time. After an aircraft 
engine has been overhauled, it should be 
run-in in accordance with the pertinent 
aircraft engine manufacturer’s instruc¬ 
tions. If no special test stand, test club, 
and other equipment are available, the 
engine may be run-in on the aircraft 
and the aircraft should be headed into 
the wind during the run-in on the ground 
so that the maximum cooling effect will 
be obtained. Proper cooling during 
run-in cannot be overemphasized. The 
manufacturer’s recommendations con¬ 
cerning engine temperatures and other 
criteria should be carefully observed. 

(7) Re-use of safetying devices. Cot¬ 
ter pins and safety wire should never be 
used a second time. Flat steel-type 
wrist-pin retainers and thin lock washers 
likewise should be replaced, but special 
coil spring or plug-type retainers need 
not be replaced at overhaul if the manu¬ 
facturer’s recommendations permit 
re-use. 

(8) Self-locking nuts for aircraft en¬ 
gines and accessories. Self-locking nuts 
may be used on aircraft engines provided 
the following criteria are met: 

(i) Where their use is specified by the 
engine manufacturer in his assembly 
drawing, parts list, and bills of material 
which are approved by the Civil Aero¬ 
nautics Administration. 

(ii) When the nuts will not fall inside 
of engine should they loosen and come 
off. 

(iii) When there is at least one full 
thread protruding beyond the nut. 

(iv) If cotter pin or locking-wiring 
holes are in the bolt or stud, the edges of 
these holes should be well-rounded to 
preclude damage to the lock nut. 

(v) The effectiveness of the self-lock¬ 
ing feature should be checked and found 
to be satisfactory prior to its re-use. 

(vi) Engine accessories should be at¬ 
tached to the engine by means of the 
types of nuts furnished with the engine. 
On many engines, however, self-locking 
nuts are furnished for such use by the 
engine manufacturer for all accessories 
except the heaviest, such as starters and 
generators. 

(vii) On many engines, the cylinder 
baffles, rocker box covers, drive covers 
and pads, and accessory and super¬ 
charger housings, are fastened with fiber 
insert locknuts which are limited to a 
maximum temperature of 250° F. inas¬ 
much as above this temperature the fiber 
will usually char and consequently lose 
its locking characteristic. On locations 
such as the exhaust-pipe attachment to 
the cylinder, a locknut which has good 
locking features at elevated tempera¬ 
tures w r ill give invaluable service. In a 
few instances, fiber insert locknuts have 
been approved for use on cylinder hold¬ 
down studs. This practice is not gen¬ 
erally recommended since especially 
tight stud fits to the crankcase must be 
provided, and extremely good cooling 
must prevail so that low temperatures 
exist at this location on the specific 
engines for which such use is approved. 

(viii) It is necessary that all proposed 
applications of new types of locknuts or 
new applications of currently used self- 
locking nuts must be investigated ade¬ 
quately since most engines require some 


specially designed nuts. Such specially 
designed nuts are usually required for 
one or more of the following reasons; 

(a) To provide heat resistance; 

(b) To provide adequate clearance for 
installation and removal; 

(c) To provide for the required degrees 
of tightening, or, locking ability which 
sometimes require a stronger, specially 
heat-treated material, a heavier cross- 
section, or a special locking means; 

( d) To provide ample bearing area 
under the nut to reduce unit loading on 
softer metals; 

(e) To prevent loosening of studs when 
nuts are removed. Information con¬ 
cerning approved self-locking nuts and 
their use on specific engines is usually 
found in engine manufacturer’s manuals 
or bulletins. If the desired information 
is not available, it is suggested that the 
engine manufacturer be contacted. 

(9) Designating converted engines. 
When engine type of model conversions 
are accomplished (see §18.1-1 (b) (2)), 
the engine nameplate should be altered 
or replaced to include the new official 
model designation and any other neces¬ 
sary information shown on the pertinent 
CAA engine specification. 

(i) For current engines, information 
concerning engine modernizing, engine 
model conversions, and new properly 
marked nameplates should be obtained 
from the engine manufacturer. 

(ii) For military surplus engines, or 
old engines for which new nameplates 
can no longer be secured, the new model 
designation symbols should be marked, 
either in the same title block adjacent 
to the old symbols, or on a plain thin 
steel plate attached beside the existing 
plate by at least tw r o of the mounting 
screws. For engines which were never 
provided with separate designation 
plates and have, instead, an integral 
stamping boss on the crankcase, the new 
designation symbols should be added 
thereto, or a stamped thin steel plate 
may be fabricated and attached thereto. 
The superseded model designations 
should be obliterated or enclosed with 
parentheses. When metal stamps are 
used, care should be exercised to avoid 
damage to the engine. 

(iii) In some instances, suffix letters 
should be added to the engine serial 
number on the nameplate to designate 
certain alterations or conversions. Such 
additions should be made when the al¬ 
teration or conversion is not of sufficient 
importance to warrant model designa¬ 
tion changes. Examples of these letter 
additions are: 

(a) Suffix letter “C” on P & W Military 
R-2000-7 and -11 engines denoting the 
plain main bearing type main crank¬ 
cases as indicated on Specification 5E-5; 

(b) Suffix letters “A," “E,” “L,” **M.” 
or “P” on Warner Super Scarab Series 50 
engines as indicated on Specification E- 
104; 

(c) Suffix letter “D” on Continental 
E185 series engines denoting incorpora¬ 
tion of a dampered crankshaft as indi¬ 
cated on Specification E-246. 

(iv) Examples of model designation 
changes are: 

(a) Pratt and Whitney R-985-AN-1 
engine converted to R-985-AN-14B may 
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be redesignated R-985-AN-(l) 14B if it 
is desired to preserve its former desig¬ 
nation. Urually, though, there is no 
specific reason to preserve prior identi¬ 
ties of converted engines. 

(b) A Continental A-C5-8 engine con¬ 
verted to an A-75 engine with flange- 
type crankshaft should be redesignated 
an A-73-8F engine. Continental Serv¬ 
ice Bulletin No. M47-16 discusses the 
manufacturer’s recommended proce¬ 
dures for handling conversions of Con¬ 
tinental engines. 

(c) A Wright R-1820-71 engine, when 
installed in certificated aircraft, should 
be redesignated with its civil model 
designation 702CSGC1 and Type Certifi¬ 
cate No. 219. Similarly, a Lycoming 
0-235-2 engine nameplate should be re¬ 
designated 6-235-B and Type Certificate 
No. 229. 

(d) An R-l839-65 engine, when con¬ 
verted to an R-1830-S0D engine, may be 
designated R-1830-90D and the 4 65” ob¬ 
literated. 

(v) Some model conversions merely 
require the addition of the symbols Ml 
or M2, etc., to the existing designation, 
e. g., R^2000-7M1 as indicated on Spec¬ 
ification 5E-5. 

(10) Welding in the repair of en¬ 
gines —(i) General. In general, weld¬ 
ing of highly stressed engine parts is not 
recommended. However, under the con¬ 
ditions given below, welding may be ac¬ 
complished if it can be reasonably ex¬ 
pected that the welded repair will not 
adversely affect the airworthiness of the 
engine: 

(a) When the weld is externally sit¬ 
uated and can be inspected easily; 

(h) When the part has been cracked 
or broken as the result of unusual loads 
not encountered in normal operation; 

(c) When a new replacement part of 
obsolete-type engine is not available; 

(d) When the welder’s experience and 
equipment employed will insure a first 
quality weld in the type of material to 
be repaired and will insure restoration 
of the original heat treat in heat-treated 
parts. Also refer to § 18.30-4 (b) for 
information on process details. 

(11) Welding of minor parts. Many 
minor parts not subjected to high stresses 
may be safely repaired by welding. 
Mounting lugs, cowl lugs on cylinders, 
covers, etc., are in this category. The 
welded part should be suitably stress- 
relieved after welding. 

(11) Metallizing . Metallizing should 
not be done on any internal part of an 
aircraft engine except when it is proved 
conclusively to the Civil Aeronautics 
Administration that the metallized part 
will not adversely affect the airworthi¬ 
ness of the engine. Metallizing the 
finned surfaces of steel cylinder barrels 
with aluminum may be accomplished 
since many engines are originally manu¬ 
factured in this manner. 

(12) Plating —(i) General. Plating 
may be restored on an engine part when 
accomplished in accordance with the 
manufacturer’s instructions. 

(ii) Plating of highly stressed parts. 
In general, chromium plating should not 
be applied to highly stressed engine 
Parts. Certain applications of this na¬ 
ture have been found to be satisfactory. 


However, the processes to be used should 
be approved in all details by the Civil 
Aeronautics Administration. Porous 
chromium-plated cylinder walls have 
been found to be satisfactory for prac¬ 
tically all types of engines. Dense or 
smooth chromium plating without 
roughened surfaces, on the other hand, 
has not been found to be generally satis¬ 
factory. For cylinder bore chromium 
plating, CAA engineering approval of the 
process used is required. Information 
with respect to what agencies are ap¬ 
proved for this work may be obtained 
from the CAA. Dense chromium plat¬ 
ing of the crankpin and main journals 
of some small engine crankshafts has 
been found to be satisfactory except 
where the particular crankshaft is al¬ 
ready marginal in strength. Refer to 
§ 18.30-7 (b) (2) for further information 
on plating. 

(iii) Plating of minor parts. Fla ting, 
including chromium plating, may be uti¬ 
lized to restore worn low-stressed engine 
parts, such as accessory drive shafts and 
splines, propeller shaft ends, and the 
seating surfaces of roller- and ball-type 
bearing races. 

(13) Corrosion prevention. The ap¬ 
plication of corrosion preventive meas¬ 
ures for temporary and dead storage, 
preservation, pickling, etc., should be 
accomplished in accordance with in¬ 
structions issued by the pertinent engine 
manufacturer. The use of strong solu¬ 
tions which contain strong caustic com¬ 
pounds and of all solutions, polishers, 
cleaners, abrasives, etc., which might 
possibly promote corrosive action, should 
be avoided. Refer to § 18.30-7 for fur¬ 
ther details. 

(14) Engine accessories. Engine ac¬ 
cessories should be overhauled and re¬ 
paired in accordance with the recom¬ 
mendations of the engine manufacturer 
and the accessory manufacturer. 

(b) Fuel systems —(1) Fuel tanks . 
Welded or riveted fuel tanks that are 
made of commercially pure aluminum, 
3S, 52S, or similar alloys, may be repaired 
by welding. Tanks made from heat- 
treatable aluminum alloys are generally 
assembled by riveting. In case it is nec¬ 
essary to rivet a new piece in place, the 
patch should be of the same material 
as the tank, and a sealing compound 
that is insoluble in gasoline should be 
used in the seams. If aromatic fuels are 
used, special sealing compounds w T hich 
are resistant to aromatic fuels should 
be employed. 

(i) Removal of flux after welding. It 
is especially important, after repair by 
welding, to completely remove all flux 
in order, to avoid possible corrosion. 
Therefore, promptly upon completion of 
w T elding, the tank should be washed both 
inside and outside with liberal quantities 
of hot water, and drained. Next, im¬ 
merse it in either 5 percent nitric or 5 
percent sulfuric acid, or fill the tank with 
this solution (in which case also w*ash 
the outside with the same solution). 
Permit this acid to remain in contact 
wdth the weld about 1 hour and then rinse 
thoroughly w'ith clean fresh water. The 
efficiency of the cleaning operation may 
be tested by applying some acidified 5 
percent silver nitrate solution to a small 


quantity of the rinse w r ater that has been 
used to last w r ash the weld. If a heavy 
white precipitate is formed, the cleansing 
has been insufficient and the washing 
should be repeated. 

(2) Fuel tank caps , vents, and over¬ 
flow lines. Fuel tank caps should be 
inspected as to the integrity of the gas¬ 
ket, and vents should be inspected to 
ascertain that they are clear. Overflow 
lines should be inspected to ascertain 
that the integrity of the material and 
connections are satisfactory. Care 
should also be taken to ascertain that 
the vent exit is in proper position. 

(3) Fuel lines. Aluminum or aluminum 
alloy tubing should net be annealed 
after forming or at overhaul periods as 
is required practice with copper tubing. 
Fuel lines should be thoroughly in¬ 
spected for integrity of end fittings, for 
bends or kinks beyond recommended 
bend radii, for foreign material within 
the lines, and for integrity of the ma¬ 
terial which could be affected by abra¬ 
sion, acid, heat, or swelling in the case 
of rubber impregnated lines. Too sharp 
bends or kinks, evidence of excessive 
heat, abrasion, or a change in the ma¬ 
terial are causes for replacement. 

(4) Fuel strainers and sediment hotels. 
The adjusting nut located at the bottom 
of the bow T l of the fuel strainer should be 
positively safetied in position. This nut 
should be tightened only with the fingers. 
If leakage still occurs, do not tighten 
with pliers but replace the cork gasket 
between the glass bowl and the screen. 
The screens of all strainers should be 
periodically inspected for foreign ma¬ 
terial or rupture. Screens should only 
be replaced by those recommended by 
the manufacturer as the mesh size af¬ 
fects the fuel flow through them. Sedi¬ 
ment bowls should be given frequent in¬ 
spections for water or solid material. 

§ 18.30-15 Propellers (CAA policies 
which apply to § 18.30) —(a) Inspection 
of propellers —(1) General. The propel¬ 
ler is easily accessible for visual inspec¬ 
tion and should always be checked be¬ 
fore a flight to determine that no damage 
has occurred. Propellers should be in¬ 
spected periodically as recommended or 
required by maintenance manuals, serv¬ 
ice bulletins, and airworthiness di¬ 
rectives. 

(2) Wood or composition propellers 
and blades. Due to the nature of the 
wood itself, it is necessary that wood 
propellers and blades be inspected fre¬ 
quently to assure continued airworthi¬ 
ness. They should be inspected for such 
defects as cracks, bruises, scars, warp, 
evidence of glue failure and separated 
laminations, sections broken off, and de¬ 
fects in the finish. Composition blades 
must be handled with the same consid¬ 
eration as wood blades. 

(i) The fixed-pitch propeller should be 
removed from the engine at engine over¬ 
haul periods. Whenever the propeller is 
removed, it should be visually inspected 
on the rear surface for any indication of 
cracks. When any indications are found, 
the metal hub-should be disassembled 
from the propeller. The bolts should be 
inspected for wear and cracks at the 
head and threads and. if cracked or 
worn, should be replaced with new AN 
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bolts. The propeller should be inspected 
for elongated bolt holes, enlarged hub 
bore, and checks or cracks inside of bore 
or anywhere on the propeller. Propel¬ 
lers found with any of these defects 
should not be used until repaired. If no 
defects are found, the propeller may be 
reinstalled on the engine. It should 
first be touched up with varnish at all 
places where the finish is worn thin, 
scratched, or nicked. Track and bal¬ 
ance the propeller, and coat the hub bore 
and bolt holes with some moisture pre¬ 
ventive such as asphalt varnish. In case 
the hub flange is integral with the crank¬ 
shaft of the engine, final track should be 
made after the propeller is installed on 
the engine. In all cases where a sepa¬ 
rate metal hub is used, final balance and 
track should be accomplished with the 
hub installed in the propeller. 

(ii) On new fixed-pitch propeller in¬ 
stallations the hub bolts should always 
be inspected for tightness after the first 
flight and after the first 25 hours of 
flying. Thereafter, the bolts should be 
inspected and checked for tightness at 
least every 50 hours. No definite time 
interval can be specified, since bolt tight¬ 
ness is affected by changes in the wood 
caused by the moisture content in the air 
where the airplane is flown and stored. 
During wet weather, some moisture is 
apt to enter the propeller wood through 
the drilled holes in the hub. The wood 
swells but, since expansion is limited by 
the bolts extending between the two 
flanges, some of the wood fibres are 
crushed. Later, when the propeller dries 
out during dry weather or due to heat 
from the engine, a certain amount of 
propeller hub shrinkage takes place and 
the wood no longer completely fills the 
space between the two hub flanges. Ac¬ 
cordingly, the hub bolts become loose. 

(iii) In-flight tip failures may be 
avoided by frequent inspections of the 
metal cap and leading edge strip, and the 
surrounding areas. Inspect for such de¬ 
fects as looseness or slipping, separation 
of soldered joints, loose screws, loose 
rivets, breaks, cracks, eroded sections, 
and corrosion. Inspect for separation 
between metal leading edge and cap, 
which would indicate the cap is moving 
outward in the direction of centrifugal 
force. This condition is often accom¬ 
panied by discoloration and loose rivets. 
Inspect tip for cracks by grasping with 
hand and slightly twisting about the lon¬ 
gitudinal blade center line and by slight¬ 
ly bending the tip backward and forward. 
If leading edge and cap have separated, 
carefully inspect for cracks at this point. 
Cracks usually start at the leading edge 
of the blade. A fine line appearing in the 
fabric or plastic will indicate a crack in 
the wood. In all doubtful cases, have 
the propeller inspected by an authorized 
propeller repair station or factory serv¬ 
ice department. 

(iv) The wood close to the metal sleeve 
of wood blades should be examined fre¬ 
quently for cracks extending outward on 
the blade. These cracks sometimes oc¬ 
cur at the threaded ends of the lag 
screws, and may be an indication of 
internal cracking of the wood. Blades 
having such cracks should be returned 
to the manufacturer. Tightness of the 
lag screws, which attach the metal sleeve 
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to the wood blade, should be inspected 
according to the manufacturer’s in¬ 
structions. The shank areas of com¬ 
position blades next to the metal sleeve 
should be inspected and protected as for 
wood blades. 

(3) Metal propellers and blades. Metal 
propellers and blades are generally sus¬ 
ceptible to fatigue failure resulting from 
concentration of stresses at the bottoms 
of sharp nicks, cuts, and scratches. It 
is especially necessary, therefore, to fre¬ 
quently and carefully inspect them for 
such injuries. Propeller manufacturers 
have published service bulletins and in¬ 
structions which prescribe the manner 
in which these inspections should be ac¬ 
complished. 

(4) Lubrication. Controllable pitch 
propellers should be carefully inspected 
frequently to determine if all parts are 
being lubricated properly. It is especial¬ 
ly recommended that all lubrication be 
accomplished at the periods, and in the 
manner specified by the propeller manu¬ 
facturer. 

(b) Repair of propellers —(1) General . 
Propellers should be repaired in accord¬ 
ance with the best accepted practices and 
latest techniques. Manufacturer’s rec¬ 
ommendation should in all cases be fol¬ 
lowed. The Air Agency Certificate num¬ 
ber, or name of agency making any re¬ 
pairs, especially on metal tipping, should 
be stamped or otherwise marked on the 
repaired propeller. It is recommended 
that a decalcomania giving both the re¬ 
pair agency’s name and Air Agency 
Certificate number be used for this pur¬ 
pose. It is necessary to mark the name 
of the manufacturer and model designa¬ 
tion on the repaired propeller in the 
event the original markings were re¬ 
moved during the repair or refinishing 
operations. 

(2) Wood or composition propellers 
and blades. Wood propellers and blades 
requiring repair should be carefully ex¬ 
amined to be sure that they can be 
restored to their original airworthy con¬ 
dition. Doubtful cases should be referred 
to the manufacturer, and the proposed 
repair should be referred subsequently 
to a representative of the Civil Aero¬ 
nautics Administration for approval. 
Propellers damaged to the following ex¬ 
tent are considered unairworthy, and 
should be scrapped immediately because 
repair is either impossible or uneconomi¬ 
cal: 

A crack or deep cut across the grain of the 
wood. 

Split blades. 

Separated laminations, except the outside 
laminations of fixed-pitch propellers. 

More screw or rivet holes. Including holes 
filled with dowels, than used to attach the 
metal leading edge strip and tip. 

An appreciable warp. 

An appreciable portion of wood missing. 

A crack, cut, or damage to the metal 
shank or sleeve of blades. 

Broken lag screws which attach the metal 
sleeve to the blade. 

Oversize shaft hole In fixed-pitch propel¬ 
lers. 

Cracks between the shaft hole and bolt 
holes. 

Cracked internal laminations. 

Excessively elongated bolt holes. 

(i) Repairs to dents, cuts, scars, 
scratches, nicks, and small cracks paral¬ 


lel to the grain of the wood are classified 
under § 18.1-1 as minor repairs. Small 
cracks parallel to the grain should be 
filled with glue thoroughly worked into 
all portions of the cracks, dried, and then 
sanded smooth and flush with the sur¬ 
face of the propeller. This also applies 
to small cuts. Dents or scars which 
have rough surfaces or shapes that will 
hold a filler and will not induce failure 
may be filled with a mixture of glue and 
clean, fine, sawdust thoroughly worked 
and packed into the defect, dried and 
then sanded smooth and flush with the 
surface of the propeller. It is very im¬ 
portant that all loose or foreign matter 
be removed from the place to be filled so 
that a good bond of the glue to the wood 
is obtained. 

(ii) Major repairs as defined in 
§ 18.1-1, include inlay work, replace¬ 
ment of outside lamination of fixed-pitch 
propellers, repair of elongated bolt holes 
in fixed-pitch propellers, replacement of 
tip fabric, repair and replacement of 
metal tip and leading edge strip, and re¬ 
placement of all or part of plastic cover¬ 
ing. The propeller manufacturer’s in¬ 
structions should be followed in all cases. 

(iii) Inlays shown in figure 15-6 of 
this manual may be used. Inlays should 
be of the same W'ood as the propeller 
blade: i. e., a yellow birch propeller 
should be inlaid with yellow birch not 
with w'hite birch, and as near the same 
specific gravity as possible. Repair 
joints should conform with figure 15-6 
for taper of 10:1 from deepest point to 
feather edge or end of inlay. Measure¬ 
ments are taken along a straight line 
parallel to the grain or general slope 
of the surface on thrust and camber face. 
This rule applies also to the edge repairs. 
The grain of inlays should extend in the 
same direction as the grain of the pro¬ 
peller laminations. Inlays should be 
made with a fishmouth, scarf, or butt 
joint. The permanency of the joint is 
in the order named, the fishmouth being 
preferable. Dovetail-type inlays should 
not be used. The number of inlays 
should not exceed 1 large, 2 medium, 
or 4 small widely separated inlays per 
blade. A trailing and a leading edge 
inlay should not overlap more than 25 
percent, as show r n in figure 15-6. On 
blades with normal sections from the 
midsection to the tip, a cross-grain cut, 
up to 20 percent of the chord in length 
and one-eighth of the section thickness 
at the deepest point of damage may be 
repaired. On blades with thin sections, 
this depth should not exceed one-twen¬ 
tieth of the section thickness. 

(iv) Inlays in the sides of the hubs of 
fixed-pitch propellers should not exceed 
in depth a value greater than 5 percent 
of the difference between the hub and 
bore diameters. In the portion of the 
blade where it fairs into the hub, allow¬ 
able depths for inlays are dependent 
upon the general proportions. Where 
the width and thickness are both very 
large in proportion to the hub and blade, 
maximum inlay depths of 7 Vz percent of 
the section thickness at the center of the 
inlay are permissible. Where the width 
and thickness are excessively small, 
maximum inlay depths of 2 1 / 2 percent of 
the section thickness at the center of the 
inlay are permissible; for propellers over 
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50 horsepower, cuts 2 l / 2 percent deep 
may be filled with glue and sawdust, 
while for propellers under 50 horsepower, 
cuts 5 percent deep may be filled with 
glue and sawdust. 

(v) Narrow slivers up to one-eighth 
inch wide broken from the trailing edge 
at the wider portions of the blade may 
be repaired by sandpapering a new trail¬ 
ing edge, removing the least material 
possible, and fairing in a new trailing 
edge of smooth contour. Both blades 
should be narrowed by the same amount. 
Near the hub or tip an inlay should be 
used and should not exceed, at its great¬ 
est depth, 5 percent of the chord. 

(vi) In order to replace the wood worn 
away at the end of the metal tipping, 
enough of the metal should be removed 
to make the minimum repair taper 10:1 
each way from the deepest point. Due 
to the convex leading edge of the aver¬ 
age propeller, this taper usually works 
out 8:1. Repairs under the metal tip¬ 
ping should not exceed 7 *4 percent of the 
chord for butt or scarf joints, and 10 
percent for fish-mouth joints, with 
three-fourths inch maximum depth for 
any repair. 

(vii) The scarfing of wood tips onto a 
propeller blade to replace a damaged tip 
is not considered an acceptable repair. 
The success of this type of repair is fully 
dependent upon the strength and quality 
of the glue joint. Since it is difficult 
to apply pressure evenly over the glue 
area, and since no satisfactory means are 
available for testing the strength of such 
joints, it is quite possible for defective 
glue joints to occur and remain unde¬ 
tected until failure occurs. 

(vlii) Whenever the glue joint of an 
outside lamination of fixed-pitch pro¬ 
pellers is open, the propeller may be 
repaired by removing the loose lamina¬ 
tion and gluing on a new lamination of 
kiln dried wood of the same kind as the 
original lamination. It is not usually 
economical to attempt to repair separa¬ 
tions between other laminations. Out¬ 
side laminations, which have been 
crushed at the hub due to excessive 
drawing up of hub bolts, may be re¬ 
paired by planing and sanding one hub 
face smooth, removing a lamination on 
the other hub face and replacing it with 
a new lamination, thus building the hub 
thickness up to the original thickness. 
It is permissible to replace both outer 
laminations if necessary and feasible. 

<ix) It is permissible to repair elon¬ 
gated bolt holes by the insertion of a 
steel bushing around each bolt, as il¬ 
lustrated in figure 15-7 method (C). The 
bushing should be machined with an in¬ 
side diameter to fit the bolt snugly and 
an outside diameter approximately one- 
fourth inch larger than the bolt size. 
The bushing should be approximately 
one-half inch long. The face of the hub 
should be drilled with a hole concentric 
with the bolt hole and only to a suf¬ 
ficient depth to accommodate the bush¬ 
ing so that it does not protrude above 
the surface of the wood hub. The bush¬ 
ing should not be driven into the hub 
but should fit the hole in the hub with 
a clearance not exceeding .005 inch after 
nioisture-prooflng. The bushing hole 
should be protected from moisture by 
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two coats of aluminum paint, varnish, 
glue, or other moisture-resistant coating. 

(x) Small cracks, dents, scratches, 
and cuts in the plastic of plastic covered 
wood propellers and blades may be re¬ 
paired by using special repair cement 
supplied by the manufacturer. Instruc¬ 
tions accompany the cements. Polishes 
and cleaners are available for preserv¬ 
ing the gloss finish of varnished or plas¬ 
tic covered propellers and blades. 

(xi) Because of the nature of the ma¬ 
terial, all repairs to composition blades 
will be of a major nature, and damaged 
blades should be returned to the manu¬ 
facturer for repair. However, where re¬ 
pairs to the metal cap and leading edge 
strip only are necessary, the methods 
and procedures discussed in the follow¬ 
ing sections may be followed. 

(xii) Fabric used to strengthen the 
tips of wood blades should be replaced 
when it becomes loose or worn through. 
Launder the fabric (mercerized cotton 
airplane cloth) to remove all sizing. Cut 
a piece of fabric to approximate size 
required to cover both faces of outer por¬ 
tion of blade. The fabric should cover 
the same portion that the original fabric 
covered. Apply glue to the wood where 
the fabric is to be put on. Use a rather 
thick solution of the glue. Use resor¬ 
cinol glue when the temperature of the 
workroom can be kept above 21° C. (70 3 
F.). Put the fabric on glued surface, 
starting at the leading edge of the thrust 
face, and work toward the trailing edge. 
Fold the fabric around the trailing edge 
over the camber face, and toward the 
leading edge. Make a joint on the lead¬ 
ing edge where it will be covered by the 
metal tipping. As the fabric is put on, 
smooth it out over the wood so as to pre¬ 
vent air bubbles or uneven glue under¬ 
neath. Fabric must be perfectly flat on 
the blade. Trim excess fabric off with 
small scissors. Under no circumstances 
shall fabric be cut or scored with a knife. 
Allow the glue under tjic fabric to dry 
about 6 hours, then brush 2 coats of ni¬ 
trate dope on the fabric, allowing one- 
half hour for drying time, and then sand 
the fabric lightly and brush a coat of 
pigmented dope over it. Lightly sand 
the uncovered portion of the wood and 
apply 2 coats of a good grade of moisture- 
resistant varnish, allowing 12 to 16 hours 
drying time between coats. 

(xiii) Tipping should be replaced when 
it cannot be properly repaired. Cracks 
in the narrow necks of metal between 
pairs of lobes of the tipping are to be 
expected and are not defects'. All other 
cracks are defects that should be re¬ 
paired, or eliminated by new tipping. 
If the propeller does not require fabric, 
apply two coats of varnish to the wood 
to be covered by the metal tipping. If 
new fabric has been applied, puncture 
it with a pointed tool at each screw and 
rivet hole. Apply varnish, white lead, 
aluminum paint, etc., to all holes, al¬ 
lowing the wood to absorb as much as it 
can. With a soft lead pencil, draw guide 
centerlines on the propeller extending 
about 4 inches from the centers of old 
screw and rivet holes. This procedure 
is followed to insure use of the original 
screw and rivet holes in the propeller. 
Nev boles should not be drilled. A num¬ 
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ber of wood propeller tip failures have 
occurred which have been attributed to 
the practice of drilling new rivet and/or 
screw holes in the wood tips when re¬ 
placing the metal tipping. To avoid con¬ 
tinued occurrence of these failures, it 
is strongly recommended that the manu¬ 
facturer’s procedure be closely adhered 
to, and any procedure which involves 
drilling of new holes in the wood tip and 
plugging of old holes with dowels should 
be discontinued immediately. 

(xiv) Obtain new tips and leading- 
edge strips, cut to size and formed to 
the approximate shape of the leading 
edge of the propeller. These pieces are 
usually supplied without holes so that 
the holes can be drilled in them to line 
up with the old screw and rivet holes in 
the propeller as below. If such material 
cut to shape is not available, the old tip¬ 
ping can be hammered out flat and used 
as a pattern to lay off a new tip. For 
this purpose use a piece of sheet metal 
of the same material and thickness as 
the old tip. Remove the burr from the 
cut edges of this piece. 

(xv) Lay the cutout flat metal strip 
over the leading edge. Proceed to bend 
this metal down over the leading edge 
of the propeller, being careful that the 
metal extends an equal width on thrust 
and camber faces. This can be done by 
following the impressions of the old tip¬ 
ping lines. Numerous waves will occur 
in the metal, but these will be eliminated 
as the work progresses. Obtain several 
pieces of strong rubber tape. 4 feet long, 
one-half inch wide, and one-sixteenth 
inch thick. While forming the metal, 
hold it in place on the propeller by wrap¬ 
ping the rubber tape around the blade. 
Start at the tip and work inboard, being 
careful not to cover the pencil lines 
placed on the propeller, which show the 
location of the rivet holes. While the 
metal is held in place, tap the leading 
edge with a rawhide or rubber mallet, 
using moderate force to make sure the 
metal is seated against the wood along 
the nose of the leading edge. Smooth 
the metal by hammering it with the mal¬ 
let, backing up the opposite side of the 
blade with a laminated hardwood buck¬ 
ing block having an iron weight built in 
the center and a piece of leather fastened 
to the end on which the propeller bears. 
The block should measure about 2 by 4 
inches. Start at the end of the blade 
and work toward the hub, moving the 
bucking block so that it is always im¬ 
mediately under the section being ham¬ 
mered. Continue to do this until the 
metal is well shaped to the profile of the 
propeller. Check to see that the metal 
has not moved from its original position. 
If this has happened, remove the rubber 
tape, reset the metal, and rewrap the 
rubber tape, thus forming the metal to 
the leading edge. 

(xvi) With a centerpunch and a ham¬ 
mer, proceed to locate the old screw and 
rivet holes, using the pencil marks on 
the blade as a guide. Punch the metal 
approximately one-fourth inch from the 
edge. After all holes have been located, 
remove the metal from the propeller. 
Drill screw and rivet holes in the metal 
with a one-eighth-inch drill. File off 
burrs on the inside of the metal. Run 
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the drill through the original rivet holes 
in the propeller in order to clean them 
out. Cut or saw slots in the metal at 
the original positions. (Refer to old 
tipping metal for locations of the slots.) 
Place the metal leading edges on the 
blades they were formed to fit. and hold 
them in place with rubber tape. With 
a centerpunch as large as or slightly 
larger than the diameter of the screw 
and rivet heads, proceed to punch metal 
into the original countersunk holes in 
the wood so that the screw and rivet 
heads may be entered to the correct 
depth (not more than one-thirty- 
second inch below the surface of the 
metal). Use screws and rivets of the ap¬ 
propriate material. The screws should 
be one size larger than were originally 
in the propeller, and the rivets should 
be the solid fiat, countersunk-head type. 
Insert screws and rivets in their respec¬ 
tive holes. Install rivets with their heads 
on the thrust face of the propeller. After 
the rivets are tapped in place, cut off 
the excess length of the rivet, leaving 
one-eighth inch for heading. End cut¬ 
ters built up with solder to accurately 
measure this distance are very useful. 
When an assistant backs up the rivets 
with a steel bar 18 inches long and 
pointed to fit the rivet head, hammer the 
rivets either by hand or with a pneu¬ 
matic hammer. Drive the screws, either 
by hand or with an electric screw driver. 

(xvii) Cut the metal of the cap-tip on 
the camber face of the propeller to the 
shape of the propeller tip. Bevel the 
edges by hand with a file. Trim off flat 
side of metal cap so that it extends 
about three-sixteenths-inch all around 
the tip of the propeller. Form a hard¬ 
wood block to the shape of thrust face 
of the propeller tip. Put metal tipping 
in place and clamp this block to the un¬ 
derside of the tip with a C-clamp. Turn 
this three-sixteenths-inch of metal up 
and over the camber face of the tip. 
Tighten and complete the lap joint. 
Mount the propeller blade solidly, with 
the thrust face up, on a stand supporting 
the blade at several points along its ra¬ 
dius. With a hammer and a flatfaccd 
tool, proceed to smooth the metal, start¬ 
ing at the nose of the leading edge and 
working toward the edge of the metal, 
until all wrinkles and high spots arc re¬ 
moved. At the edge, use a caulking tool 
and, in the same manner, press the metal 
edge tightly against the wood. Turn the 
propeller over and repeat this operation 
on the camber face. Make sure that the 
thin tip is supported at all times when 
hammering. Apply solder over rivet and 
screwhcads and over the metal seam of 
the tip of the propeller. Use 50-50 solder 
in wire form. Use muriatic acid as a 
flux when soldering brass. Use stainless 
steel soldering flux when spidering stain¬ 
less steel tipping. File excess solder off 
and check the propeller balance while 
doing so. Polish the metal with a fine 
emery cloth or an abrasive drum driven 
by a flexible shaft. Vent the tipping 
by drilling three holes. No. 60 drill (.030), 
three-sixteenths inch deep in the tip 
end. Vent holes should be parallel to the 
longitudinal axis of the blade. 

(xviii) After repairing- a blade, it is 
usually necessary to reftnish it. Re- 
flnishing may be classified as a minor 


RULES AND REGULATIONS 

repair. In some cases it may be neces¬ 
sary to completely remove the old finish. 
The finish, where necessary, should be 
renewed in accordance with the recom¬ 
mendations of the propeller manufac¬ 
turer, or with a material which has 
satisfactory adhesion and high moisture 
resistant properties. Reflnishing of 
plastic covered blades requires special 
techniques. Some manufacturers make 
this information available through serv¬ 
ice bulletins. Care must be exercised 
when revarnishing or repainting wood 
blades that the balance of the entire 
propeller is not disturbed. Coating one 
blade heavier than the other will pro¬ 
duce unbalance, and cause a noticeable 
vibration during flight. 

(xix) It is always necessary to check 
the balance of the propeller after any 
repairs or refinishing. Final balance 
should be accomplished on a rigid knife- 
edge balancing stand or on a suspension 
type balancer. Balancing must be done 
in a room free from air currents. There 
should be no persistent tendency to ro¬ 
tate from any position on the balance 
stand, or to tilt on the suspension bal¬ 
ancer. Horizontal unbalance may be 
corrected by the application of finish or 
solder to the light blade. The light 
blade may be coated with a high grade of 
primer allowing for a finishing coat. 
After allowing each coat to dry 48 hours, 
the balance should be checked. Then, 
as may be necessary, either the required 
amount of finish should be removed by 
carefully sandpapering or an additional 
coat applied. The balance should be re¬ 
checked and sandpapered or additional 
finish applied as may be required to 
effect final balancing. Vertical unbal¬ 
ance in fixed-pitch propellers may be 
corrected by applying putty to the light 
side of the wood hub at a point on the 
circumference approximately G0° from 
the longitudinal centerline of the blades. 
The putty should be weighed and a brass 
plate weighing slightly more than the 
putty should be cut. The thickness of 
the plate should be from one-sixteenth 
to one-eighth inch depending on the 
final area, which must be sufficient for 
the required number of flathead attach¬ 
ing screws. The plate may be made to 
fit on the hub face or to fit the shape of 
the light side of the wood hub, and 
drilled and countersunk for the required 
number of screws. The plate should be 
attached and all of the screws tightened. 
After the plate is finally attached to the 
propeller, the screws should be secured 
to the plate by soldering the screw 
heads. The balance should be checked. 
All edges of the plate may be beveled to 
reduce its weight as necessary. The 
drilling of holes in the propeller and the 
insertion of lead or other material to 
assist in balancing will not be permitted. 

(3 Metal propellers and blades. Metal 
propellers should never be operated with 
sharp edged dents, cuts, scars, scratches, 
nicks, or pits anywhere on the surface of 
a blade unless the manufacturer's in¬ 
structions specifically permit it. Dam¬ 
aged blades with model numbers w'hich 
are on the manufacturer's lists of blades 
that cannot be repaired should be re¬ 
jected. 

(i) Due to the critical effects of sur¬ 
face injuries and their repair on the 


fatigue life of steel blades, all repairs 
will be of a major nature. Because of 
the specialized tooling and equipment 
necessary to repair them, it is recom¬ 
mended that they be returned to the 
manufacturer for repair. Where equip¬ 
ment is available, the manufacturer's in¬ 
structions should be followed. 

(ii) For aluminum alloy propellers 
and blades, treatment of dents, cuts, 
scars, scratches, nicks, leading edge pit¬ 
ting, etc., may be classified as minor re¬ 
pairs provided their removal or treat¬ 
ment does not materially affect the 
strength, weight, or performance of the 
blade. These damages should be re¬ 
moved or otherwise treated as explained 
below unless contrary to manufacturer’s 
instructions or recommendations. More 
than one injury is not sufficient cause 
alone for rejection of a blade. A reason¬ 
able number of repairs per blade may be 
made and not necessarily result in a dan¬ 
gerous condition, unless their location 
with respect to each other is such as 
to form a continuous line of repairs that 
w'ould materially weaken the blade. 
Suitable sandpaper or fine cut files may 
be used for removing the necessary 
amount of metal. In each case, the area 
involved will be smoothly finished with 
No. 00 sandpaper cr crocus cloth, and 
each blade from which any appreciable 
amount of metal has been removed will 
be properly balanced before it is used. 
Suspected cracks and all repairs should 
be etched as discussed in paragraph (c) 
(4) (i) and (ii) of this section. To 
avoid removal of an excess amount of 
metal, local etching should be accom¬ 
plished at intervals during the process of 
removing suspected cracks. Upon com¬ 
pletion of the repair, the entire blade 
should be carefully inspected by etching 
or anodizing. All effects of the etching 
process should be removed with fine 
emery paper. Blades identified by the 
manufacturer as being cold worked (shot- 
blasted or coldrolled) may require peen- 
ing after repairing. All repairing and 
peening on this type of blade should be 
accomplished in accordance with the 
manufacturer's instructions. However, 
it is not permissible in any case to peen 
down the edges of any injury wherein 
the operation will lap metal over the 
injury. 

(iii) Nicks, scars, cuts, etc., occurring 
on the lading edge of aluminum alloy 
blades should be smoothly rounded out 
as shown in figure 15-2 (view B). Blades 
that have the leading edges pitted from 
normal wear in service may be reworked 
by removing sufficient material to 
eliminate the pitting. In this case, the 
metal should be removed by starting 
well back from the edge, as showm in 
figure 15-3, and working fonvard over 
the edge in such a way that the contour 
will remain substantially the same, 
avoiding abrupt changes in contour or 
blunt edges. Trailing edges of blades 
may be treated in substantially the same 
manner. On the thrust and camber 
faces of blades the metal around any 
dents, cuts, scars, scratches, nicks, lon¬ 
gitudinal surface cracks, and pits should 
be removed to form shallow saucer 
shaped depressions as shown in figure 
15-2 (view C). Care should be exer¬ 
cised to remove the deepest point of the 
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Injury and also remove any raised metal 
around the edges of the injury as shown 
in figure 15-2 (view A). For repaired 
blades the permissible reductions in 
width and thickness from minimum 
original dimensions allowed by the blade 
drawing and blade manufacturing speci¬ 
fication are shown in figure 15-4 for lo¬ 
cations on the blade from the shank to 
90 percent of the blade radius. Beyond 
the 90-percent blade radius point, the 
blade width and thickness may be modi¬ 
fied as required. 

(iv) Major repairs to aluminum alloy 
propellers and blades include shortening 
due to damaged tips, repairs to deep 
dents, cuts, scars, nicks, etc., and 
straightening of bent blades (see § 18.1-3 
(c)). The propeller manufacturer’s in¬ 
structions should be followed in all cases. 
Any repair on leading and trailing edges 
of the blades which results in a finished 
depression more than one-fourth-inch 
deep (chordwise of the blade) and 1 inch 
long will be a major repair, and should 
be submitted to a certificated repair sta¬ 
tion. Any repair on the thrust and 
camber faces of the blades which results 
in a finished depression more than one- 
eighth inch in depth at its deepest point, 
three-eighths inch in width overall, and 
one inch in length overall, will be a 
major repair, and should be submitted 
to a certificated repair station. When 
the removal or treatment of defects on 
the tip necessitates shortening a blade, 
each blade used with it should be like¬ 
wise shortened. Such sets of blades 
should be kept together (see figure 15-5 
for acceptable methods). The shortened 
blades should be marked to correspond 
with the manufacturer’s system of model 
designation to indicate propeller diam¬ 
eter. If, in making the repair, it is 
necessary to reduce the propeller -diam¬ 
eter below the minimum diameter limit 
shown on the pertinent airplane specifi¬ 
cation, the repair should be submitted 
to a representative of the Civil Aero¬ 
nautics Administration for approval. In 
such cases it may be necessary to investi¬ 
gate the performance characteristics of 
the airplane with the reduced diameter 
propeller installed. Bent blades may be 
repaired only by the manufacturer or 
certificated repair agencies holding the 
appropriate ratings. The extent of a 
bend in face alinement should be care¬ 
fully checked by means of a protractor 
similar to the one illustrated in figure 
15-1. Only bends not exceeding 20° at 
0.15-inch blade thickness to 0 degrees at 
1.1-inch blade thickness may be cold- 
straightened. Blades with bends in ex¬ 
cess of this amount require heat treat¬ 
ment. 

<v> The following tolerances are those 
hsted in the blade manufacturing speci¬ 
fication for aluminum alloy blades and 
govern the width and thickness of new 
blades. These tolerances are to be used 
} v,t “ the pertinent blade drawing to de¬ 
termine the minimum original blade di¬ 
mensions to which the reductions of fig- 
may ^ a PPHed. When repairs 
reduce the width or thickness of the 
made below these limits, the blade 
snould be rejected. The face alinement, 
S of the propeller should fall 

* linm the limits recommended by the 
manufacturer for new propellers. 


Manufacturing 

tolerance 

{inch) 

Basic diameter less than 10 feet 6 Inches: 

(from shank to: 


Blade width>J 24-inch station..... ±$$4 

l to tip. dbVia 

Blade thickness.±0.025 


Basic diameter 10 feet 6 inches to loss than 14 feet 
0 inches: 


t> in fin wfdth/ from shank to 21-inch station.... 
made wmth^ from slafion lo tip . 

BKde thickne<J frorn Khank to 24-inch station, 
made tntcKnes^ froni station to tip... 

Basic diameter 14 feet 0 inches and over: 

D ,adc wwth {jks 


±V{. 
±Hs 
±0.030 
±0.025 

±H* 

rfcVic 

±0. 040 
±0.035 


(vi> No repairs are permitted to the 
shanks (roots, or hub ends) of aluminum 
alloy adjustable pitch blades. The 
shanks must be within drawing toler¬ 
ances. 

(vii) (a) Upon completion of repairs, 
horizontal and vertical balance should 
be checked and any unbalance should 
be corrected as recommended by the 
manufacturer. A coaxial hole is drilled 
in the butt end of certain aluminum 
alloy detachable blades for the applica¬ 
tion of lead to obtain static horizontal 
balance. The size of this hole should 
not be increased by the repair agency. 

( b ) To effect vertical balance, only 
the manufacturer is permitted to drill 
and apply lead to an eccentric hole. The 
outside of this hole should be no closer 
than one-fourth inch to the nearest ex¬ 
ternal blade surface. As an alternate 
to drilling the two holes mentioned 
above, .the manufacturer may have 
drilled a single eccentric hole having 
a diameter and depth conforming to the 
eccentric hole dimensions, given in the 
table below, for the application of lead. 
The outer edge of this hole should not 
be closer than 1 inch to the nearest ex¬ 
ternal blade surface. The ends of all 
balancing holes should be finished with 
a full sized drill having a spherical end 
to eliminate sharp comers. The sharp 
edges of all holes should be removed by 
a one-thirty-second-inch chamfer. The 
following table is included for inspec- 
tional information only as no drilling is 
to be done by anyone other than the 
manufacturer: 


Size and Defth or Balancing Holes 


Shank size 

Maximum 

concentric 

hole 

diameter 

Maximum 

concentric 

hole 

depth 

Maximum 
eccentric 
hole depth 
(H inch 
maxi mum 
diameter) 


Inch 

Inches 

Inches 

no. 

IU 

2H 

2\i 

0-V2. 


3H 

3 

H . 


3H 

3W 

i. 

H 

V/s 

4 

m. 


m 

4tf 

2. 

•A 


5 

3. 
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(4) Steel hubs and hub parts. Repairs 
to steel hubs and parts are of a major 
nature, and should be accomplished only 
on the manufacturer’s recommendations. 
Welding of hubs, hub parts, or control 
parts is not permissible. Remachining 
is permissible only when covered by 
manufacturer’s service bulletins. 

(i) When the propeller bolt holes in a 
hub or crankshaft flange for fixed pro¬ 
pellers become damaged or oversized, it 


Is permissible to make repairs by method 

(A) or (B) in figure 15-7, or by use of 
aircraft standard bolts one-sixteenth 
inch larger than the original bolts. The 
repairs should be made in accordance 
with the recommendations of the propel¬ 
ler metal hub manufacturer who is usu¬ 
ally the engine manufacturer. Obtain 
from the engine or propeller hub manu¬ 
facturer, suitable flange bushings with 
threaded or smooth bores, as illustrated 
in method (A) or (B) of figure 15-7. 
Drill the flange and insert the bushings 
as recommended by the engine manufac¬ 
turer. Drill the rear face of the propel¬ 
ler to accomodate the bushings, and 
protect the holes with two coats of alu¬ 
minum paint or other high moisture- 
resistant coating. Use bolts of the same 
size as those originally used. Any 
of the following combinations may be 
used: Safety bolt and castellated nut, 
safety bolt (drilled head) and threaded 
bushing, or undrilled bolt and self-lock¬ 
ing nut. Where it is desirable to use 
oversize bolts, obtain suitable aircraft 
standard bolts one-sixteenth Inch larger 
than the original bolts. Enlarge the 
crankshaft propeller flange holes and 
the propeller hub holes sufficiently to 
accomodate the new bolts without more 
than 0.005 inch clearance. Such re¬ 
boring will be permitted only once. 
Further repairs of bolt holes may be 
made in accordance with method (A) or 

(B) of figure 15-7. 

Note: Method (A) or (B) Is preferred over 
the over-size bolt method, because a propeller 
huh flange redrilled In accordance with this 
latter method will always require the re¬ 
drilling of all new propellers subsequently 
used with the redrilled flange. 

(5) Control systems . Components 
used to control the operation of certifi¬ 
cated propellers should be inspected, 
repaired, assembled and tested in 
accordance with the manufacturer’s 
recommended practice. It is recom¬ 
mended that all necessary replacement 
parts be those made under the control 
of the propeller manufacturer. It is 
recommended that only those repairs 
which are covered by manufacturer’s 
recommendations be made. 

(6) De-icing systems. Components 
used in propeller de-icing systems should 
be inspected, repaired, assembled, and 
tested In accordance with the manu¬ 
facturer’s recommended practice. It is 
recommended that all necessary replace¬ 
ment parts be those made under the 
control of the propeller manufacturer. 
It is recommended that only those re¬ 
pairs which are covered by 'manufac¬ 
turer's recommendations be made. 

(c) Overhaul oj propellers —(1) Gen¬ 
eral. Periodic overhaul of controllable 
pitch propellers is classified as a major 
repair in § 18.1-1, and includes the fol¬ 
lowing operations: 

Assembly and disassembly. 

Replacement of worn parts. 

Magnetic particle inspection, fluorescent 
penetrant inspection, anodizing, acid etch¬ 
ing. 

De-plhting, and re-plating. 

(2) Hub and hub parts, (i) Propellers 
submitted for overhaul should be disas¬ 
sembled, and all hub parts should be 
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cleaned in accordance with the manu¬ 
facturer’s recommendations. An inspec¬ 
tion of the parts should be made to 
determine that the critical dimensions 
are within the manufacturer’s specified 
tolerances. Particular care should be 
taken to check the 90° relation between 
shaft bore and blade socket centerline 
and track of the blade sockets, as these 
are the dimensions which are most likely 
to be affected by accidents Any hub 
which is sprung should be rejected. 
Worn or damaged parts should be re¬ 
placed. Stress raisers such as cuts, 
nicks, or tool marks should be carefully 
stoned out or the part rejected. Splines 
and cone seats should be carefully in¬ 
spected for signs of wear. Splines 
should be checked with a single key “no- 
go” gage made to plus 0.002 inch of the 
base drawing dimensions for spline land 
width. If the gage enters more than 20 
percent of the spline area, the hub 
should be rejected. Cones and cone 
seats may show discoloration, pitting, 
and corrosion. Generally, corrosion and 
discolored spots may be removed by light 
lapping. Pitting is not grounds for re¬ 
jection if 75 percent of the bearing area 
is not affected and the pitted areas are 
well dispersed about the cone bearing 
area. After cleaning, steel hubs and 
parts should be minutely inspected for 
cracks by the wet or dry magnetic par¬ 
ticle method at every major overhaul 
period. It is not necessary to remove 
the _plating or special external finish for 
this inspection unless so specified in the 
manufacturer’s recommended practice. 
A brief statement recording the inspec¬ 
tion and its findings should be included 
in the aircraft record entry. A similar 
entry should be made in the repair rec¬ 
ords of the repair base. In the case of 
an air carrier, this is considered the 
equivalent of the record entry. Any 
crack is cause for rejection. 

(ii) Steel hubs which adapt fixed- 
pitch propellers to 0 taper crankshafts 
are susceptible to cracks along the key¬ 
way which often extend into the flange 
lightening holes. These hubs should be 
carefully inspected by the magnetic 
particle method at engine overhaul pe¬ 
riods. Any crack is cause for rejection. 

(3) Plating for hubs and parts . Plated 
hubs and parts from which the plating 
has been removed should be replated 
after they have been satisfactorily in¬ 
spected. All replating must be of the 
same material as the original plating, 
and should be done in accordance with 
the manufacturer’s recommendations. 
Chrome or nickel plating is not an ac¬ 
ceptable substitute for cadmium or zinc 
plating. The use of zinc chromate 
primer on the external surfaces followed 
by a coating of aluminum lacquer in 
lieu of cadmium plating is considered 
acceptable where recommended by the 
manufacturer. However, this type of 
finish will require replacement more fre¬ 
quently than cadmium plating. 

(4) Aluminum propellers and blades . 
Aluminum propellers and blades should 
be carefully inspected for cracks and ma¬ 
terial defects by either etching or ano¬ 
dizing. Etching is accomplished by 
immersing as much of the blade as pos¬ 
sible in a warm 20 percent caustic soda 


solution and cleaning with a warm 20 
percent nitric acid solution, with a warm 
water rinse between the caustic bath and 
the acid bath, and also a warm water 
rinse following the acid bath. All ef¬ 
fects of the etching should be removed 
by polishing. The caustic and acid so¬ 
lutions should be maintained at a tem¬ 
perature of from 160° F. to 180° F. 
Some blades incorporate parts made of 
steel and other materials, and the caustic 
soda and the nitric acid must not be 
allowed to come in contact with these 
parts. The blade surfaces are then ex¬ 
amined with a magnifying glass of at 
least three-power. A crack will appear 
as a distinct black line. The fluorescent 
penetrant method is recommended as a 
supplement to the caustic etch for the 
inspection of the shanks (roots or hub 
ends) of adjustable pitch blades. 

(i) Suspected cracks or defects should 
be repeatedly locally etched until their 
nature is determined. With a No. 00 
sandpaper, or fine crocus cloth, clean 
and smooth off the area containing the 
apparent crack. Apply a small quantity 
of caustic solution to the suspected area 
with a swab or brush. After the area 
is well darkened, thoroughly wipe it off 
with a clean (dampened) cloth. Too 
much water may entirely remove the 
solution from a crack and spoil the test. 
If a crack extending into the metal exists, 
it will appear as a dark line or mark, 
and by using a magnifying glass, small 
bubbles may be seen forming in the line 
or mark. Immediately upon completion 
of the final checks, all traces of the 
caustic solution will be removed by the 
nitric acid solution. Wash the blade 
thoroughly with clean (fresh) water. 

(ii) The chromic acid anodizing proc¬ 
ess is superior to caustic etching for the 
detection of cracks and flaws and should 
therefore be used, whenever it is avail¬ 
able, for general inspection of blades for 
material defects and for final checking 
of repairs performed during overhaul. 
The blades should be immersed in the 
anodizing bath as far as possible, but all 
parts not made of aluminum alloy must 
either be kept out of the chromic acid 
bath or be separated from the blade by 
nonconductive wedges or hooks. The 
anodizing treatment should be followed 
by a rinse in clear, cold, running water 
for 3 to 5 minutes, and the blades should 
then be dried as quickly as possible, pref¬ 
erably with an air blast. The dried 
blades should stand for at least 15 min¬ 
utes before examination. Flaws (cold 
shuts or inclusions) will appear as fine 
black lines. Cracks will appear as 
brown stains caused by chromic acid 
bleeding out onto the surface. The 
blades may be sealed for improved cor¬ 
rosion resistance by immersing them in 
hot water (180° F. to 212° F.) for one- 
half hour. In no case should the blades 
be treated with hot water before the ex¬ 
amination for cracks, since heating ex¬ 
pands any cracks and allows the chromic 
acid to be washed away. A transverse 
(chordw f ise) crack or flaw of any size 
is cause for rejection. An excessive 
number of longitudinal flaws is cause for 
rejection. Any unusual condition or ap¬ 
pearance revealed by caustic etching or 


anodizing should be referred to the man¬ 
ufacturer. 

(5) Assembly. Assembly of the pro¬ 
peller hub and blades should be accom¬ 
plished in accordance with the manu¬ 
facturer’s recommendations. Clevis 
pins, bolts, and nuts which show wear 
or distortion should be replaced. Cot¬ 
ter pins and safety wire should never 
be used a second time. The use of self- 
locking nuts is permissible only where 
originally used or approved by the man¬ 
ufacturer. 

(d) Assembly of propeller to engine — 
(1) Fixed-pitch propellers. Loose hub 
bolts and bolts installed through the 
lightening holes in the integral hub 
flange of certain engine crankshafts 
cause the majority of the serious diffi¬ 
culties experienced with fixed-pitch pro¬ 
pellers. Either of the conditions, if un¬ 
corrected, will ultimately cause the loss 
of the propeller. 

(i) Loose hub bolts cause elongated 
bolt holes and damage to the hub bolts. 
When not corrected, the bolts break off 
or friction causes enough heat to affect 
the glue and char the wood. After suc¬ 
cessive running, checks start at the bolt 
holes. These checks are caused, or at 
least accentuated, by shrinkage of the 
wood due to the excessive heat generated. 
If allowed to progress, the propeller 
usually flies apart or catches fire. 

(ii) On some engines equipped with a 
crankshaft having an integral propeller 
hub flange, the outer edge of the lighten¬ 
ing holes is at the same radius as the 
corresponding edge of the propeller hub 
bolt holes. When inserting the bolts 
through the propeller, care must be ex¬ 
ercised so that the bolts are inserted 
through the proper holes in the flange. 
Cases have been reported where the bolts 
were inserted through the larger lighten¬ 
ing holes and, accordingly the bolt nuts 
bore only on the outer edges of the 
lightening holes. In such cases, con¬ 
tinued running of the propeller may 
cause the bolt heads or nuts to slip off 
the flange and though the large open¬ 
ings in the flange, resulting in the subse¬ 
quent loss of the propeller. 

(iii) Both of the conditions discussed 
above are very easy to detect, and should 
be corrected immediately by a certifi¬ 
cated mechanic or certificated repair 
station. In case the hub flange is in¬ 
tegral with the crankshaft, first ascer¬ 
tain that the bolts are properly installed. 
Then make the inspection for bolt tight¬ 
ness in the same manner as for any 
other propeller hub. Use an open end 
wench to determine hub bolt tightness 
and if the nuts can be turned, remove 
the cotter keys and draw up the nuts 
to the desired setting. Hub bolts should 
be tightened, preferably with a torque 
wrench, to the recommended values 
which usually range from 15 to 23 foot¬ 
pounds. If no torque wrench is avail¬ 
able, an ordinary socket wrench may be 
used. This socket wrench should have 
a 1-foot extension lever and the wrench 
pulled up with the recommended force, 
12 inches away from the center of the 
bolt which is being tightened. The 
tightening is best accomplished by tight¬ 
ening each bolt a little at a time, being 
sure to tighten alternate bolts which are 
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diametrically opposite. Care should be 
taken not to overtighten the hub bolts, 
thereby damaging the wood underneath 
the hub flanges. The practice of over- 
tightening bolts to draw a propeller into 
track should definitely be avoided. 
Safetying of the nuts should be accom¬ 
plished by means of cotter keys of the 
proper size, or heavy safety wire twisted 
between each nut. A continuous length 
of single safety wire should never be used 
as wire failure will result in all nuts be¬ 
coming unsafetied. 

(e) Alterations to propellers —(1) 
General. All alterations to propellers 
should be made in accordance with the 
manufacturer's recommendations. 

(2) Alterations to wood detachable 
blades and fixed-pitch propellers. It has 
been found that the service life of w T ood 
blades and propellers covered with plas¬ 
tic greatly exceeds the service life of 
those finished with varnish. It is per¬ 
missible to strip the varnish from any 
propeller or blade and apply the plastic 
covering even though the propeller or 
blade, when new\ had not been approved 
for this process. The nature of the 
process classifies it as a major altera¬ 
tion. Only those manufacturers and 
certificated repair stations who have re¬ 
ceived specific approval for the plastic 
covering process are eligible to reprocess 
in the same manner any propeller or 
blade. Any propeller or blade thus al¬ 
tered should carry some means of iden¬ 
tification to indicate the change. It is 
permissible for a manufacturer to obtain 
approval for, and to assign new model 
numbers to propellers and blades of his 
own design and manufacture thus re¬ 
processed. It is recommended that cer¬ 
tificated repair stations and manufac¬ 
turers reprocessing propellers and blades 
not of their own design and manufac¬ 
ture, apply some symbol to the model or 
serial number. This symbol or means of 
identification must be approved by the 
Administrator. It has also been found 
in some cases advantageous to replace 
the tipping fabric with a thin plastic 
covering. This is also classified as a 
jnajor alteration, and must be performed 
by only those manufacturers and cer¬ 
tificated repair stations who have re¬ 
ceived specific approval for the process. 

<f> Precautions —(1) General. Many 
Persons have been fatally injured by 
walking into whirling propellers. Paint¬ 
ing a warning stripe on the propeller 
serves to reduce chances of such injuries. 
Approximately 4 inches of the propeller 
tips should be covered on both sides with 
an orange-yellow nonreflecting paint or 
lacquer. The drain holes in the metal 
tipping of wood blades should be opened 
up after the tips have been painted. 

(2) Wood propellers . Wood propel¬ 
lers are especially susceptible to damage 
! rom improper handling. When mov¬ 
ing an airplane, special care should be 
exercised to avoid bumping the propeller, 
ine practice of pushing or pulling on a 
S‘° p f] le i r blade to move an airplane 
J °, ulci be avoided; it is extremely easy 
thrJ rnpose * orces on a blade in excess of 
wiose for which the blade is designed. 

th *u° ntinually necessar y to ascertain 
. tbe Slue joints are in good condition 
u that the finish on the entire propel¬ 


ler will protect the propeller from ab¬ 
sorbing moisture. Two-bladed wood 
propellers should always be left or stored, 
whether on or off of an airplane, in a 
horizontal position to prevent unbalance 
from moisture absorption. A good pre¬ 
caution is to cover the propeller with a 
well fitting waterproof cover when not in 
use. It is very important to protect the 
shank section of wood blades from 
moisture changes to prevent swelling and 
subsequent loosening in the metal sleeve. 
In the case of varnished blades, it is ad¬ 
visable to occasionally apply varnish 
around the shank at the junction of 
wood and metal. In the case of the 
plastic covered blade, repair cement may 
be applied around the same joint. 

(3) Composition propellers. In certain 
cases where the blade has been manu¬ 
factured from laminated planks of com¬ 
position material, longitudinal cracks or 
splitting between laminations have been 
observed after several hundred hours of 
operation. These cracks dare not 
progress beyond definite limits as cov¬ 
ered by the manufacturer’s service 
bulletin. 

§ 18.30-16 Weight and balance con¬ 
trol (CAA policies which apply to 
§ 18.30) —(a) General. (1) The pur¬ 
pose of the following is to explain various 
items concerned with aircraft weight and 
balance. It covers computation of actual 
weight and balance, and its relation to 
aii-craft operation within its approved 
limitations. 

(2) The removal or addition of equip¬ 
ment results in changes to the center 
of gravity and empty weight of the air¬ 
craft, and the permissible useful load is 
affected accordingly. Obviously the ef¬ 
fects of these changes should be investi¬ 
gated in all cases otherwise the flight 
characteristics of the airplane may be 
adversely affected. 

(3) Information on which to base the 
record of weight and balance changes 
to the aircraft may be obtained from 
the pertinent aircraft specification, the 
prescribed aircraft operating limitations, 
and the latest approved Form ACA-337. 

(4) Reference should be made to 
§§18.1-1 and 18.1-4 (a) (1). for infor¬ 
mation on specific cases wherein weight 
and balance checks need not be made. 
Since rotor wing aircraft are in general 
more critical with respect to control with 
changes in c. g. positions, the procedures 
and instructions in the particular model 
maintenance or flight manual should 
be followed. 

(5) Terminology: The following ter¬ 
minology is used in the practical applica¬ 
tion of weight and balance control. 

(i) Maximum weight. The maximum 
weight is the maximum authorized 
weight of the aircraft and its contents 
as listed in the specifications. 

(ii) Empty weight. The empty weight 
of an aircraft includes all operating 
equipment that has a fixed location and 
is actually installed in the aircraft. It 
includes the w-eight of the airframe, 
powerplant. required equipment, optional 
and special equipment, fixed ballast, full 
engine coolant, hydraulic fluid, and the 
fuel and oil as explained in paragraph 
(b) (6) and (7) of this section. Addi¬ 
tional information regarding fluids 


which may be contained in the aircraft 
systems and w r hich must be included 
in the empty weight will be indicated 
in the pertinent aircraft specifications 
whenever deemed necessary. 

(iii) Useful load. The useful load is 
the empty weight subtracted from the 
maximum weight of the aircraft. This 
load consists of the pilot, crew if appli¬ 
cable, maximum oil, fuel, passengers, 
and baggage unless otherwise noted. 

(iv) Weight check. A weight check 
consists of checking the sum of the 
weights of all items of useful load against 
the authorized useful load (maximum 
weight less empty weight) of the aircraft. 

(v) Datum. The datum is an imagi¬ 
nary vertical plane or line from which all 
horizontal measurements are taken for 
balance purposes with the aircraft in 
level flight attitude. The datum is in¬ 
dicated on most aircraft specifications. 
On some of the older aircraft where the 
datum is not indicated, any convenient 
datum may be selected. However, once 
the datum is located all moment arms 
and the location of the permissible c. g. 
range must be taken with reference to it. 
Examples of typical locations of the 
datum are shown in figure 16-1. 

(vi) Arm (or moment arm). The 
arm is the horizontal distance in inches 
from the datum to the center of gravity 
of an item. The algebraic sign is plus 
( + ) if measured aft of the datum and 
minus (-) if measured forward of the 
datum. Examples of plus and minus 
arms are shown in figure 16-2. 

(vii) Moment. Moment is the prod¬ 
uct of a weight multiplied by its arm. 
The moment of an item about the datum 
is obtained by multiplying the weight of 
the item by its horizontal distance from 
the datum. A typical moment calcula¬ 
tion is given in figure 16-3. 

(viii) Center of gravity. The center 
of gravity is a point about which the 
nose-heavy and tail-heavy moments are 
exactly equal In magnitude. If the air¬ 
craft w-ere suspended therefrom it would 
have no tendency to pitch in either di¬ 
rection (nose up or down). The weight 
of the aircraft (or any object) may be 
assumed to be concentrated at its center 
of gravity. 

(ix) Empty weight center of gravity. 
The empty weight c. g. is the center of 
gravity of an aircraft in its empty weight 
condition, and is an essential part of the 
weight and balance record. Formulas 
for determining the center of gravity for 
tail and nose-wheel type aircraft are 
given in figure 16-4. Typical examples 
to determine the empty weight and c. g. 
for the tail-w-heel and nose-wheel type 
aircraft are determined by computation 
in figures 16-5 and 16-6. 

(x) E?npty weight center of gravity 
range. The empty weight center of grav¬ 
ity range is determined so that when 
the empty weight c. g. falls within this 
range the specification operating c. g. 
limits will not be exceeded under stand¬ 
ard specification loading arrangements. 
In cases where it is possible to load an 
airplane in a manner not covered in the 
aircraft specification (i. e M extra tanks, 
extra seats, etc.), complete calculations 
should be accomplished, as outlined in 
paragraph (c) (5) (vi) of this section. 
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The empty weight c. g. range, when ap¬ 
plicable, is listed on the aircraft specifi¬ 
cations. 

(xi) Operating center of gravity range. 
The operating c. g. range is the distance 
between the forward and rearward cen¬ 
ter of gravity limits indicated on the 
pertinent aircraft specification. These 
limits w’ere determined as the most for¬ 
ward and most rearward loaded c. g. 
positions at w’hich the aircraft meets the 
requirements of the Civil Air Regula¬ 
tions. The limits are indicated on the 
specification in either percent of MAC 
or inches from the datum. The c. g. 
of the loaded airplane must be within 
these limits at all times as illustrated 
in figure 16-7. 

(xii) Mean aerodynamic chord 
(MAC). The MAC is the mean chord 
of the wing. For weight and balance 
purposes it is used to locate the c. g. 
range of the aircraft. The location and 
dimensions of the MAC will be found in 
the Aircraft Specification, Flight 
Manual, or the Aircraft Weight and 
Balance Record. 

(xiii) Weighing point. If the c. g. 
location is determined by weighing, it is 
necessary to obtain horizontal measure¬ 
ments between the points on the scales 
at which the airplane’s weight is con¬ 
centrated. If usual weighing practice 
is followed, a vertical line passing 
through the centerline of the axle will 
locate the point on the scale at which 
the weight is concentrated. This point 
is called the Weighing Point. Other 
structural locations, capable of support¬ 
ing the aircraft, such as jack pads on the 
main spar, may also be used. These 
points should be clearly indicated in the 
weight and balance record when used in 
lieu of the usual points. Typical loca¬ 
tions of the weighing points are shown 
in figure 16-8. 

(xiv) Minimum fuel. Minimum fuel 
for balance purposes is one-twelfth 
gallon per maximum-except-takeoff 
horsepower (METO), and is the maxi¬ 
mum amount of fuel which should be 
used in weight and balance computa¬ 
tions when low fuel might adversely af¬ 
fect the most critical balance conditions. 
To determine the weight of fuel in 
pounds divide the METO horsepower 
by 2. 

(xv) Full oil. Full oil is the quantity 
of oil show f n in the aircraft specifications 
as oil capacity. Fall oil should always be 
used as the quantity of oil when making 
the loaded weight and balance computa¬ 
tions. 

(xvi) Tare. Tare is the weight of 
chocks, blocks, stands, etc., used when 
weighing aircraft, and is included in the 
scale readings. Tare is deducted from 
the scale reading to obtain the actual 
aircraft weight. 

(b) Weighing procedure. The fol¬ 
lowing procedure should be followed 
when weighing an aircraft: 

(1) The aircraft should be weighed in¬ 
side a closed building to prevent error 
in scale reading due to wind. 

(2) Excessive dirt, grease, moisture, 
etc., should be removed from the aircraft 
before weighing. 

(3) If the center of gravity Is to be 
determined, the aircraft should be placed 
in a level flight attitude. 
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(4) All items of equipment to be in¬ 
stalled in the aircraft and included in 
the certificated empty weight should be 
in place for weighing. These items of 
equipment should be a part of the cur¬ 
rent weight and balance record. (See 
paragraph (c) (5) of this section.) 

(5) Scales should be properly cali¬ 
brated, zeroed, and used in accordance 
with the scale manufacturer’s instruc¬ 
tions. The scales, and suitable sup¬ 
ports for the aircraft if necessary, are 
usually placed under the wheels of a land 
plane, the keel of a seaplane float, or the 
skis of a ski plane. Other structural lo¬ 
cations capable of supporting the air¬ 
craft such as jack pads on the main spar 
also may be used. These points should 
be clearly indicated in the weight and 
balance data. 

(6) Unless otherwise noted in the air¬ 
craft specification, the fuel system should 
be drained until the quantity indicator 
reads zero or empty with the aircraft in 
level flight attitude. The amount of 
fuel remaining in the tank, lines, and 
engine is termed residual fuel and it 
should be included in the empty weight. 
In special cases the aircraft may be 
weighed with full fuel in the fuel tanks 
provided a definite means of determining 
the exact weight of the fuel is available. 

(7) Unless otherwise noted in the air¬ 
craft specification, the oil system should 
be completely drained wdth all drain 
cocks open. Under these conditions, the 
amount of oil remaining in the oil tank, 
lines, and engine is termed, “residual oil’* 
and it should be included in the empty 
weight. When weighed w r ith full oil, 
actual empty weight equals the actual 
recorded weight less the weight of the 
oil in the oil tank (oil capacity in gal¬ 
lons X 7.5 pounds). All reports should 
indicate whether weights include full 
oil or oil drained (see figure 16-9). 

(8) Brakes should not be set w'hile 
taking scale reading. 

(9) Tare should be noted when the 
aircraft is removed from the scales. 

<c) Weight and balance computa¬ 
tions. It is often necessary, after com¬ 
pleting an extensive repair or alteration, 
to establish by computation that the au¬ 
thorized weight or c. g. limits as shown 
on the aircraft specifications are not 
exceeded. The following information 
explains the significance of algebraic 
signs used in balance computations, out¬ 
lines the loading conditions to check, 
and deals with equipment changes. The 
aircraft specifications contain the fol¬ 
lowing information relating to the 
subject: 

C. G. range. 

Empty weight c. g. range when applicable. 

MAC (Mean Aerodynamic Chord). 

Leveling means. 

Datum. 

Maximum weights. 

Number of seats and arm. 

Maximum baggage and arm. 

Fuel capacity and arm. 

Oil capacity and arm. 

Equipment items and arm. 

(1) Unit weights for weight and bal¬ 
ance purposes. 

Gasoline_6 pounds per U. S. gal. 

Lubricating oil_7.5 pounds per U. S. gal. 

Crew and passengers- 170 pounds per person. 


(2) Algebraic signs . (1) Care should 

be exercised to insure retention of the 
proper algebraic sign <+ or —) through¬ 
out all balance computations and to al¬ 
ways visualize the aircraft (for the sake 
of uniformity in these computations > 
with the nose to the left. In this posi¬ 
tion any arm to the left (forward) of 
the datum is minus and any arm to the 
right (rearward) of the datum is plus. 
Any item of weight added to the aircraft 
either side of the datum is a plus weight. 
Any weight item removed is a minus 
weight. When multiplying weights by 
arms, the answer is plus if the signs are 
alike and minus if the signs are unlike. 

(ii) The following combinations are 
possible: 

Items added forward of the datum— 

(-f ) weight X (- ) arm = ( — ) moment. 
Items added to the rear of the datum— 

(+) weight x (4*) arm = (+) moment. 
Items removed forward of the datum— 

( -) weight X ( —) arm = (-f) moment. 
Items removed rear of the datum— 

(—) weight X ( + ) arm = ( —) moment. 

(iii) The total weight of the airplane 
is equal to the weight of the empty air¬ 
plane plus the weight of the items added, 
minus the weight of the items removed. 

(iv) The total moment is equal to 
the moment of the empty airplane com¬ 
bined with the individual moments of 
the items added or removed. In com¬ 
bining moments, plus moments are added 
and minus moments are subtracted. 

(3) Weight and balance extreme con¬ 
ditions. The weight and balance ex¬ 
treme conditions represent the maximum 
forward and rearward c. g. positions for 
the aircraft. Information showing that 
the c. g. of the aircraft (usually in the 
fully loaded condition) falls between the 
extreme conditions should be included 
in the weight and balance data. The 
extreme conditions may be determined 
either by weighing or computation. 

(i) Forward weight and balance check . 
When a forward weight and balance 
check is made, it should be established 
that neither the maximum weight nor 
the forward c. g. limit listed in the air¬ 
craft specifications are exceeded. In 
making this check, the following infor¬ 
mation should be obtained: 

(a) The weight, arm, and moment of 
the aircraft empty. 

(b) The maximum weights, arms, and 
moments of the items of useful load 
which are located ahead of the forward 
c. g. limit. 

(c) The minimum weights, arms, and 
moments of the items of useful load 
which are located aft of the forward c. g. 
limit. 

A typical example of the computations 
necessary to make this check using the 
above data is shown in figure 16-10. 

(ii) Rearward weight and balance 
check. When a rearward weight and 
balance check is made, it should be es¬ 
tablished that neither the maximum 
weight nor the rearward c. g. limit listed 
in the aircraft specification are exceeded. 
In making this check, the following 
information should be obtained: 

(a) The weight, arm, and moment of 
the aircraft empty. 

(b) The maximum weights, arms, and 
moments of the items of useful load 
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which are located aft of the rearward 
c. g. limit. 

(c) The minimum weights, arms, and 
moments of the items of useful load 
which are located ahead of the rearward 
c. g. limit. 

A typical example of the computation 
necessary to make this check using the 
above data is shown in figure 16-11. 

(4) Loading conditions and/or plac¬ 
ards. (i) If the following items have 
not been covered in the weight and bal¬ 
ance extreme condition checks, or are not 
covered by suitable placards in the air¬ 
craft, additional computations should 
be made. These computations should 
indicate the permissible distribution of 
fuel, passengers, and baggage which may 
be carried in the aircraft at any one 
time without exceeding either the maxi¬ 
mum weight or the c. g. range. The 
conditions to check are: 

(a) With free fuel, determine the 
number of passengers and baggage 
permissible. 

(b) With maximum passengers, deter¬ 
mine the fuel and baggage permissible. 

(ii) Examples of the computations for 
the above items are given in figures 16- 
12, 16-13, and 16-14, respectively. The 
above cases are mainly applicable to the 
lighter-type personal aircraft. In the 
case of the larger-type transport air¬ 
craft. a variety of loading conditions is 
possible and it is usually necessary to 
have changes in the loading schedule 
approved separately by the CAA. 

(5) Equipment list, (i) A list of the 
equipment included in the certificated 
empty weight may be found in either 
the approved airplane operating manual 
or the weight and balance data. All re¬ 
quired. optional, and special equipment 
installed in the aircraft at time of 
weighing and/or subsequent equipment 
changes should be entered in the aircraft 
operating limitations. 

(ii) Required equipment items are 
items so listed in the pertinent aircraft 
specification. 

mi) Optional equipment items are so 
listed in the pertinent aircraft specifica¬ 
tion and may be installed in the aircraft 
at the option of the owner. 

(iv) Special equipment is any item not 
corresponding exactly to the descriptive 
information in the aircraft specification. 
This includes such items as flares, in¬ 
struments, ash trays, radios, navigation 
lights, carpets, etc. 

<v) Required and optional equipment 
may be shown on the equipment list by 
making reference to the pertinent item 
number listed in the applicable specifi¬ 
cation only when they are identical to 
that number item with reference to de¬ 
scription, weight, and arm given in the 
specification. All special equipment 
items should be shown by making refer¬ 
ence to the item by name, make, model, 
weight, and arm. When the arm for 
such an item is not available, it should 
be obtained by actual measurement. 

<vi> Equipment changes: The owner 
should see that a continuous record for 
each aircraft is kept, listing all changes 
affecting the weight, c. g. location, and 
e Quipment changes in order that a com¬ 
puted weight and c. g. location may be 
established at any time. An entry 
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should be made on the equipment list 
indicating the items added, removed, or 
relocated, and the date accomplished. 
The identification of the repair agency 
should he included. Examples of items 
so affected are the installation of extra 
fuel tanks, seats, or baggage compart¬ 
ments. Figure 16-15 illustrates the ef¬ 
fect on balance when equipment items 
are added within the acceptable c. g. 
limits and fore and aft of the established 
c. g. limits. Moment computations for 
typical equipment changes are given in 
figure 16-16 and are also included in the 
sample weight and balance sheet in 
figure 16-18.. 

(6) Sample weight and balance re¬ 
ports. Suggested methods of tabulating 
the various data and computations for 
determining the c. g., both in the empty 
weight condition and the fully loaded 
condition, are given in figures 16-17 
and 16-18, respectively. The data pre¬ 
sented in figure 16-17 have previously 
been computed in figure 16-5 and rep¬ 
resent a suggested means of recording 
this information. The data presented 
in figure 16-18 have previously been 
computed in figures 16-10 and 16-11 for 
the extreme loading conditions, and 
figure 16-16 for equipment change, and 
represent a suggested means of record¬ 
ing this information. 

(d) Installation of ballast. (1) Bal¬ 
last is sometimes permanently installed 
for c. g. balance purposes resulting from 
the installation or removal of equipment 
times and should not be used to correct 
a nose-up or nose-down tendency of an 
aircraft. It is usually located as far 
aft or as far forward as possible in order 
to bring the c. g. position within accept¬ 
able limits with a minimum of weight 
increase. Permanent ballast is often in 
the form of lead plate wrapped around 
and/or bolted to the fuselage primary 
structure (tail-post, longerons, or bulk¬ 
head members). Permanent ballast in¬ 
variably constitutes a concentrated load; 
accordingly, the strength of the local 
structure and the attachment of the 
ballast thereto should be investigated for 
the design loading conditions pertinent 
to the particular aircraft. Permanent 
ballast should be placarded: “Perma¬ 
nent ballast, do not remove/* It is not 
desirable to install permanent ballast 
by pouring melted lead into the tail-post 
or longerons, due to difficulties that may 
be encountered in subsequent welding 
repair operations. It should be noted 
that the installation of permanent bal¬ 
last results in ah increase of aircraft 
empty weight. 

(2) When disposable ballast is carried, 
the local strength of the compartment 
in which the ballast is carried, and the 
effect of the ballast on the aircraft bal¬ 
ance and weight should be investigated. 

(e) Loading schedule. (1) The load¬ 
ing schedule should be kept with the 
aircraft and usually forms a part of the 
airplane flight manual. It includes in¬ 
structions on the proper load distribu¬ 
tion, such as filling of fuel and oil tanks, 
passenger seating, restrictions of passen¬ 
ger movement, distribution of cargo, etc. 

(2) Other means of determining safe 
loading conditions, such as the use of a 
graphical index, load adjuster, etc., are 
acceptable and may be used in lieu of the 
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information in paragraph (c) (4) of this 
section. 

(3) A separate loading condition 
should be computed when the aircraft 
is to be loaded in other than the specified 
conditions shown in the loading sched¬ 
ule. 

§ 18.30-17 Procedures and guiding 
comments covering typical major altera¬ 
tions and modifications (CAA policies 
which apply to § 18.30) —(a) The instal¬ 
lation of an engine of a type other than 
that covered by a type certificate or 
otherwise approved by the Administra¬ 
tor. (1) It is generally understood that 
the purpose of most changes involving 
the installation of an engine of a type 
other than that covered by the original 
approval is to permit full advantage to 
be taken of improvements in engine per¬ 
formance which do not involve a ma¬ 
terial increase in engine weight. This is 
of direct benefit to the operator of the 
airplane, as it increases safety of opera¬ 
tion and/or performance by improving 
takeoff, climb, single-engine perform¬ 
ance, true cruising speeds at altitude, 
engine reliability, and engine life be¬ 
tween overhauls, with few (if any) 
changes in the aircraft structure. It 
should be carefully noted that these 
benefits will be difficult to obtain if the 
changes made require or involve an in¬ 
crease in the originally approved air¬ 
plane gross weight or placard speeds. If 
the changes result in an increase in 
placard speeds, it will be necesary in any 
event to reinvestigate the structure for 
compliance with flutter prevention meas¬ 
ures. Before making a change in engine 
it is always advisable for an owner to 
contact the manufacturer of the make 
of airplane involved to learn if the pro¬ 
posed change has ever been approved 
by the Administrator. If there is a rec¬ 
ord of approval, it is often a relatively 
simple matter to revise the airplane to 
conform with the manufacturer’s ap¬ 
proved data. 

(2) The general procedure to be fol¬ 
lowed, when the rated power of the 
engine to be installed exceeds that orig¬ 
inally used for design purposes or exceeds 
the rated power of the engine being 
replaced, is described in the following 
paragraphs. It consists, briefly, in sub¬ 
stantiating the strength of the engine 
mount and adjacent structure for the 
takeoff (1 minute) power and for the 
local increase in weight, if any, and in 
limiting the engine output and indicated 
speeds for subsequent posting in the air¬ 
craft. The engine placard limits dif¬ 
ferentiate between the power permitted 
for continuous operation (maximum, 
except takeoff), and that which has been 
approved for takeoff only (takeoff, 1 min¬ 
ute). The following procedure applies 
to modifications of existing designs but 
the principles will also apply to new 
designs under consideration. 

(3) To expedite handling and to re¬ 
duce the usual exchange of correspond¬ 
ence to a minimum, the applicant for 
approval of the change should always 
supply a complete description of the 
proposed engine replacement. When an 
individual airplane is being modified it 
should be identified in the correspond¬ 
ence as to name of manufacturer, model 
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designation, manufacturer’s serial num¬ 
ber and identification mark. In addi¬ 
tion, a new or revised airplane model 
designation should be selected to distin¬ 
guish it from the original model. The 
current status of the engine to be used 
should be determined prior to the com¬ 
pletion of any extensive changes. CAA 
field inspection personnel are supplied 
with this information and they will as¬ 
sist in the determination of the status 
of the engine in question. Copies of the 
approved engine specification can be ob¬ 
tained from CAA Office of Aviation In¬ 
formation, Department of Commerce, 
Washington 25, D. C. 

(4) The data submitted should include 
a comparison of the weights of the orig¬ 
inal and proposed engine installations. 
Appendix I of the “Repair and Altera¬ 
tion Manual” will be found useful in 
rechecking the balance. The aircraft 
specification includes the approved cen¬ 
ter of gravity range. 

(5) Changes in engine mount struc¬ 
ture and the local effects of an increase 
in engine weight must, of course, be in¬ 
vestigated. The extent of such investi¬ 
gation will depend largely upon the 
amount of increased power the applicant 
desires to use in takeoff (1 minute) and 
the remaining operations. 

(6) (i) Airspeed placard limits, (a) 
There are some certificated airplanes in 
service which do not display the placard 
speeds specified in the current require¬ 
ments. These airplane models were ap¬ 
proved prior to the application of the 
1934 edition of Aeronautics Bulletin No. 
7-A in which the requirements for air¬ 
speed placards first appeared in the air¬ 
plane regulations. In these cases when 
the rated power of the engine being in¬ 
stalled exceeds that of the engine instal¬ 
lation originally approved, the following 
airspeed limits should be displayed: 

Level flight or climb: V L 

Glide or dive: 1.2 V L Is the actual indicated 
high speed in level flight obtainable with 
the power ol the engine originally used. 

(b) If the applicant for approval 
wishes to raise these placard limits, there 
are no objections to his investigation of 
the case. The current requirements will 
serve as a guide for determining which 
components of the airplane and perti¬ 
nent loading conditions or design criteria 
involve a consideration of design air¬ 
speeds. For cases in which airspeed 
placard limits were determined as part 
of the original approval, the use of an 
engine with rated power in excess of 
that originally used for design purposes 
will not require changes of the original 
airspeed placard limits. However, as 
previously mentioned, an attempt to in¬ 
crease these placard speeds will repre¬ 
sent a revision of the basic structural 
design data and as such will usually re¬ 
quire an appreciable amount of reinves¬ 
tigation for purposes of determining 
whether the airplane structure can with¬ 
stand the airloads incident to the in¬ 
creased performance. As a rule only the 
airplane manufacturer or an experienced 
engineer can efficiently make the neces¬ 
sary investigations. The Administrator 
does not initiate such studies. 

(ii) Engine placard limits . (a) The 

airplanes discussed above in most in¬ 
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stances do not display the engine placard 
limits specified in the current require¬ 
ments. In these cases when the rated 
power of the engine being installed ex¬ 
ceeds that of the engine installation 
being replaced the following engine op¬ 
eration limits should be displayed: 

Maximum, except takeoff horsepower, not 
to exceed the output of the originally ap¬ 
proved engine installation which is being 
replaced. 

Takeoff (1 minute) horsepower, limited by: 

Approved takeoff rating of engine. 

Status of propeller used. 

Strength of engine mount structure. 

Fuel flow capacity. 

Engine cooling requirements. 

(b) For cases in which engine placard 
limits were determined as part of the 
original approval of the airplane, the use 
of an engine with rated power different 
from that of the engine being replaced 
will require the display of new placard 
limits corresponding with the maximum 
permissible output determined by the 
following: 

Maximum, except takeoff horsepower, 
limited by: 

Approved rating of engine. 

Status of propeller used. 

Strength of engine mount structure. 

Fuel flow capacity tests. (There are a few 
supercharged installations for which the 
maximum, except takeoff, rating is greater 
than the takeoff rating. Therefore, the 
maximum, except takeoff power, is used in 
determining the fuel flow required.) 

Full power longitudinal stability character¬ 
istics with rearmost center of gravity. 
Engine cooling tests. 

Design power used in original analysis. 

Takeoff (1 minute) horsepower, limited by 
items listed above. 

(iii) Inspection and flight tests . (a) 

Following receipt and approval by the 
Administrator of file data satisfactorily 
accounting for the change in engine as 
discussed in the foregoing paragraphs, 
the usual inspection and a recheck of 
certain flight tests w T ill be authorized. 
The extent of the flight tests will depend 
upon the nature of the replacement with 
respect to the original approval. 

(b) It w r ill be of interest to designers 
to note that provision for future in¬ 
creases in engine power and airplane 
performance can easily be made in the 
original design by the following methods: 

(1) Assume a power loading of 12 
pounds per horsepower in determining 
the maneuvering load factors. 

(2) Design the engine mount,* adja¬ 
cent structure, and powerplant installa¬ 
tion for the maximum power which might 
possibly be used in the future. 

(3) Assume a design level speed (Fl) 
considered high enough for all future 
operations. In this connection it should 
be noted that speed placards refer to 
“indicated” airspeeds and that the cor¬ 
responding actual airspeed may there¬ 
fore exceed the placard speed at altitudes 
above sea level. 

(b) The conversion of an approved 
type landplane or seaplane to approved 
skiplane status. There are two distinct 
steps involved in obtaining the Admin¬ 
istrator’s aproval of an airplane equipped 
with skis. These are as follows: 


Approval of the ski model. 

Approval of the airplane equipped with 

approved skis. 

It should be noted that the approval of 
a ski and the approval of a ski installa¬ 
tion are tw r o separate cases. The Ad¬ 
ministrator’s approval of a ski for a spec¬ 
ified static load for quantity production 
under a type certificate does not imply 
approval of the ski installed on any cer¬ 
tificated airplane. It means only that 
the ski itself is satisfactory. This is 
true also in the case of a single set of 
skis where no type certificate is involved. 

(1) Approval of the ski model. The 
strength of all skis must be substanti¬ 
ated before they may be used on cer¬ 
tificated aircraft, whether or not the 
designer or manufacturer desires to ob¬ 
tain a type certificate for the skis. 

(2) Approval of an airplane equipped 
with approved skis. Certain airplane 
models are already approved with cer¬ 
tain specific approved skis installed. 
The owmer of a certificated airplane of 
some such model wishing to install skis, 
need only install skis of the model with 
which airplanes of his model are ap¬ 
proved and his airplane wdll be approved 
with the skis installed, upon the satis - 
factox*y completion of an inspection of 
the installation by a CAA representative. 
Should changes in the landing gear be 
necessary to accommodate the skis, the 
owmer, of course, must make the changes 
in accordance with the change data ap¬ 
proved by the Administrator. If the 
airplane is of a model which has not 
been approved with the installation of 
skis of the particular approved model it 
is desired to install, the procedure here¬ 
inafter outlined should be followed: 

(i) Technical data showring any 
changes in the landing gear should be 
submitted to the Administrator for ap¬ 
proval. This is not often necessary, as 
skis are usually designed to attach to 
the axles in place of the wheels. 

(ii) Upon approval of the change 
data, if any, the installation must pass 
a satisfactory inspection by a representa¬ 
tive of the Administrator. 

(iii) During this inspection, the repre¬ 
sentative will obtain the weight of the 
ski installation and the weight of the 
wheel installation which has been re¬ 
placed. 

(iv) Upon completion of a satisfactory 
inspection, the representative will wit¬ 
ness takeoffs and landings, and other 
demonstrations if deemed necessary, of 
the airplane equipped with skis. The 
characteristics of the airplane equipped 
with skis must be acceptable to the Ad¬ 
ministrator’s representative. 

(v) If the airplane inspected and 
tested is a standard airplane of a certain 
model and the skis installed are approved 
under a type certificate and manufac¬ 
tured under a production certificate or 
if the skis are manufactured under an 
approved type certificate, all airplanes of 
this model will be considered eligible for 
approval when equipped with skis of the 
model installed on the airplane in¬ 
spected. The aircraft specification will 
identify the approval accordingly. 

(vi) If the skis installed are not ap¬ 
proved under an approved type certifi¬ 
cate or w r ere not manufactured under a 
production certificate, each airplane so 
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equipped must undergo the tests above 
in order to be eligible for approval. The 
notes on the pertinent aircraft specifica¬ 
tion will list this distinction. 

(c) Increase in gross weight. An in¬ 
crease in gross weight will naturally re¬ 
quire that the structure be able to with¬ 
stand greater loads in flying and landing. 
There is usually involved, therefore, a 
study of the original design data and the 
preparation of a partial strength analy¬ 
sis, preferably by the manufacturer of 
the airplane. Likewise, the flying char¬ 
acteristics will be affected, so flight tests 
are usually required. Increases in 
weight are often accompanied by 
changes in weight distribution, the ef¬ 
fects of which are covered in § 18.1-2 (c). 
Increases in gross weight for specific in¬ 
dustrial purposes, such as crop dusting, 
may be permitted, provided that the re¬ 
quirements of Part 8 (restricted cate¬ 
gory) of this subchapter (i. e. the Civil 
Air Regulations) have been complied 
with. 

(d) Change in weight distribution. 

(1) Any change in the location of items 
having considerable weight or the addi¬ 
tion of new items (equipment, etc.) may 
have serious effects on the flight behavior 
of an airplane. When any changes in 
weight distribution are made, it is the 
repair agency’s responsibility to deter¬ 
mine by computation or reweighing, 
whether or not the approved limits, 
which appear on the airplane specifica¬ 
tion in the case of later models, will be 
exceeded. If they are, approval cannot 
be granted unless the structure is sub¬ 
stantiated for the new limits and it is 
shown that the new limits are in com¬ 
pliance with all flight requirements as 
proved by means of a flight test. 

(2) It is of the greatest importance 
to realize that flight characteristics not 
only become worse gradually with rear¬ 
ward displacement of the center of 
gravity, but that a condition sometimes 
exists or will finally be reached where a 
small change in weight will have very 
large effects. For this reason, care 
should be taken not to install items to 
the rear of the rearward c. g. limit for 
which the aircraft was originally ap¬ 
proved. Removal of items forward of 
the forward c. g. limit for which the 
aircraft was originally approved will 
have a similar effect. Increasing the 
weight forward of the wing will tend 
to disturb the balancing in flight and 
mi^ht make the landing conditions dan¬ 
gerous. Naturally, the effects of weight 
changes will be greater near the nose 
j^dfche tail. Reasonably small changes 
Within the portion covered by the wing 
are not usually serious from a balance 
°r stability standpoint. For defSils re¬ 
garding weight and balance procedure, 
see § 18.30-16. 

(e) Installation of new items. In ad- 
S! U t°^ to the effects on weight and weight 
attribution discussed in this section 
nere is a danger that a piece of new 
quipment, if improperly installed will 
ause local ] oa( j s which might seriously 

the air Plane structure. It 
uouid be remembered that in flight 
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ture. For instance, a 35-pound storage 
battery supported by a fuselage cross 
tube will have the effect of weight of an 
applied load of over 100 pounds on the 
cross tube during a hard landing. If 
the cross tube was not originally de¬ 
signed for this load, it will probably fail 
or bend. The greatest danger arises 
when such a partial failure occurs in 
landing, without being noticed, as the 
structure might then fail completely 
during some subsequent flight. 

(f) Alterations or modifications of 
control surfaces and systems. (1) Any 
change in the size of control surfaces 
affects the loading conditions for the 
airplane structure and therefore requires 
additional strength analyses, static tests, 
or both. Flight tests are usually re¬ 
quired also. One should be particularly 
warned against making minor changes 
on control surfaces, since the original 
design often just meets certain require¬ 
ments for flutter prevention. No bal¬ 
ancing weights should be removed or 
added without consulting the manufac¬ 
turer and finally obtaining an Aviation 
Safety agent’s approval. The impor¬ 
tance of retaining the proper balance 
and rigidity of airplane control surfaces 
during repair and maintenance work 
cannot be underestimated. In order to 
preclude the occurrence of flutter in a 
control surface, a degree of static and/or 
dynamic balance is established for each 
model of aircraft. Failure to check and 
retain the original or maximum allow¬ 
able degree of balance may allow serious 
hazards to safe flight to exist in an 
airplane. 

(2) The development of new materials 
and construction techniques has made 
possible lighter control surfaces, for a 
given area, on many postwar airplanes 
than were used on some older airplanes. 
The effect of using these lighter surfaces, 
insofar as flutter is concerned, is to make 
the surface more sensitive to weight 
changes. Repair can cause a greater 
change in weight distribution, or center 
of gravity, than would be the case with 
the heavier surfaces. Since control sur¬ 
faces are, in some models, only balanced 
to the degree necessary to obtain flutter- 
free operation up to the maximum speed 
for which the airplane is designed in the 
original, undamaged condition, repairs 
to these lighter surfaces should be care¬ 
fully considered from the standpoint of 
how they affect the balance of the sur¬ 
face. This is true whether or not it has 
a balance weight. Therefore, any struc¬ 
tural repairs to control surfaces should 
be performed w f ith due consideration of 
the effect of such rework on the balance 
of the surface: the repair work should 
be done in a manner so that the original 
or maximum allowable static unbalance 
is not exceeded; or counter-balance for¬ 
ward of the hinge line should be added, 
when possible, to retain the original or 
maximum allowable static unbalance. 
When the static unbalance cannot be 
brought within the limits and in the 
manner prescribed by the manufacturer, 
the control surface must be discarded. 

(3) Special attention is called to the 
indiscriminate application of extra coats 
of dope or paint to a control surface. 
In some instances, the application of 
extra coats of dope or paint has resulted 


in unsatisfactory control surface balance 
conditions. Proper maintenance of con¬ 
trol surface balance conditions may re¬ 
quire removal of dope or paint down to 
the base coat prior to application of new 
finish coatings. 

(4) In line with proper maintenance 
for the prevention of flutter, the “water- 
tightness” of the original control surface 
should be retained. Instances of flutter 
have occurred due to the high unbalance 
of a control surface arising from trapped 
water or ice within the surface. There¬ 
fore, either the original “water-tight¬ 
ness” or water drainage provisions should 
be checked and retained during mainte¬ 
nance work. 

(5) In addition to improperly bal¬ 
anced surfaces, improperly maintained 
trim tab systems can contribute greatly 
to the possibility of flutter occurrence. 
Trim tabs, in most cases, are not bal¬ 
anced and flutter is prevented by pro¬ 
viding a rigid trim tab mechanism. In 
order to keep the weight of the main 
surface aft of the hinge line as light as 
possible, trim tabs and their actuating 
mechanisms are built as lightly as pos¬ 
sible. This fact together with the vi¬ 
bratory nature of airflow at the tab can 
create a mechanism which is highly sus¬ 
ceptible to wear and deformation. In 
service use, therefore, the tab rigidity 
may be decreased to an unsafe value. 

(6) In maintaining trim tabs and their 
actuating mechanism, only a minor 
amount of wear can be tolerated, in com¬ 
parison to the rest of the airplane. The 
maximum free-play that is acceptable 
is 2V 2 % of the chord, measured at the 
trailing edge. For example, a tab which 
has a chord of four inches at one point 
along its span, would have a permissible 
free-play of 4" x 0.025 or 0.100" (total 
motion up and down) measured at that 
location on the trailing edge. Any slack 
in excess of this amount should be elim¬ 
inated by overhauling the system. 

(g) Fairvig and cowling modifications. 
(1) Although changes in fairing can 
usually be made without impairing the 
airworthiness of the aircraft, it has been 
found that certain airplanes are very 
sensitive to slight changes in body lines, 
windshield designs, and filleting. Ob¬ 
viously. any change in engine cowling 
affects the cooling and thereby intro¬ 
duces possibilities of malfunctioning or 
failure of the engine. 

(2) Low wing airplanes are usually 
supplied with wing-fuselage fillets which 
prevent tail buffeting. Any alteration 
of such fillets may be dangerous. The 
manufacturer should be consulted re¬ 
garding such changes. 

(h) Appliance installations. The air¬ 
craft and appliance manufacturer’s in¬ 
structions for installation of equipment 
should be closely followed. In particu¬ 
lar, the recoil from flares should be pro¬ 
vided for and, in the case of position 
lights, where certain angular limits are 
required, the light manufacturer’s 
mounting instructions should be followed. 

(i) Batteries. Batteries should be in¬ 
stalled in accordance with the instruc¬ 
tions contained in §§ 3.682 through 3.684, 
4a.571, and 4b.621 of the Civil Air Regu¬ 
lations. It should be noted that dry 
batteries are not considered satisfactory 
for the operation of position lights. 
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(j) Powerplant changes. (1) The 
powerplant installation on a certificated 
aircraft has been thoroughly checked in 
accordance with rules based on a study 
of accident and service records covering 
several years of operation of all types 
of aircraft. These records show that 
many accidents are due to improper in¬ 
stallation in small details concerning 
the fuel or oil system, cowling, mani¬ 
folding, and items of a like nature. It 
is. therefore, unwise to make any 
changes without careful consideration. 

(2) When changes appear to be neces¬ 
sary in the powerplant installation, the 
manufacturer of the aircraft should be 
consulted. If the manufacturer has no 
data concerning such a change, an Avia¬ 
tion Safety agent should be consulted to 
determine if the airworthiness of the air¬ 
plane will be adversely affected by mak¬ 
ing the change. 

(k) Propeller changes. With refer¬ 
ence to propeller changes, the pertinent 
aircraft specification states the type of 
propeller which is approved. A large di¬ 
ameter propeller should not be used with¬ 
out investigation, because it may result 


in unsatisfactory ground clearance and 
resultant damage to the tips. Further¬ 
more, a change to a propeller of appreci¬ 
ably different diameter, either larger or 
smaller, or different pitch, might in some 
cases result in^unsafe performance. 

Appendix A—Forms 

Note: Forms to which reference has been 
made throughout this part (Civil Aero¬ 
nautics Manual 18) have been filed with the 
Federal Register Division as part of the 
original document. 

Appendix E—Tables 

Tables to which reference has been made 
throughout this part “ (Civil Aeronautics 
Manual 18) are presented in Appendix B. 
These tables complement the various sec¬ 
tions of CAM 18.30 and the numbers assigned 
to them have been developed and codified 
to each section of CAM 18.30. For Instance, 
the first table relating to CAM 18.30-2 is 
numbered 2-1. This number (2-1) picks 
up the section number within CAM 18.30 
and then by appending a dash followed by 
sequential numbering 1, 2, 3, etc., Indicates 
which table within the section is being ref¬ 
erenced. For example, table 2-1 is the first 
table within section 2 of CAM 18.30. 


Table 2-1—Selection and Properties of Aircraft Wood 


1 

Species of wood 

2 

Strength properties as 
compared to Spruce 

3 

Maximum 
perm Issible 
grain 
deviation 
(slope of 
grain) 

Spruce (Plcea) sitka (P. 
Sltchensls) red (P. Ru¬ 
bra) white (P. fllauca). 

100 percent. 

1:15 

Douglas fir (Psoudotsuga 
Taxi.olia). 

Exceeds spruce. 

1:15 

Noble fir (Abies Nobiles).. 

Slightly exceeds spruce 
except 8 percent defi¬ 
cient in shear. 


Western hemlock (Tsuga 
Heterophylla). 

Slightly exceeds spruce.. 

1:15 

Pine, northern white CPi- 
nus Strobus). 

Properties between 85 
percent and 90 percent 
those of spruco. 

1:15 

White cedar. Tort Oxford 
(Charaecyparis Lawso- 
nlana). 

Exceeds spruce. 

1:16 

Poplar, yellow (Llrloden- 
drow Tullpifcra). 

Slightly less than spruco 
except In compression 
(crushing) and shear. 

1:15 


4 


Remarks 


Excellent for all uses. Considered as standard 
for this table. 

May be used as substitute for spruce In same 
sixes or In slightly reduced sixes providing 
reductions arc substantiated. Difficult to 
work with band tools. Some tendency to 
split and splinter during fabrication and 
considerable more care in manufacture is 
necessary. Large solid nieces should bo 
avoided due loinspcction difficult Its. Gluing 
satisfactory. 

Satisfactory characteristics with respect to 
workability, warping, and splitting. May 
be used ns direct substitute for spruce in same 
sizes providing shear does not become critical. 
Hardness somewhat less than spruce. Gluing 
satisfactory. 

Less uniform in texture than spmoe. May be 
used as direct substitute for spruce. Upland 
grow th superior to lowland growth. Gluing 
satisfactory. 

Excellent working qualities and uniform In 
properties but somewhat low In hardness 
and shock-resisting capacity. Cannot be 
used as substitute for spruce without increase 
in sizes to compensate for leaser strength. 
Gluing satisfactory. 

May be used as substitute for spruce in same 
sizes or In slightly reduced sixes providing 
reductions arc substantiated. Easy to work 
with hand tools. Gluing difficult but satis¬ 
factory Joints can be obtained if suitablo 
precautions are taken. 

Excellent working qualities. Should not he 
used as a direct substitute for spruce without 
carefully accounting for slightly reduced 
strength properties. Somew hat low in shock- 
resisting capacity. Gluing satisfactory. 


Notes (Table 2-1.) 

1. Defects permitted. —(a) Cross grain . 
Sulral grain, diagonal grain, or a combination 
of the two is acceptable providing the grain 


does not diverge from the longitudinal axis 
of the material more than specified in col¬ 
umn 3. A check of all four faces of the 
board is necessary to determine the amount 


of divergence. The direction of free-flovdng 
ink will frequently assist in determining 
grain direction. 

(b) Wavy, curly , and interlocked grain. 
Acceptable If local irregularities do not ex¬ 
ceed limitations specified for spiral aud 
diagonal grain. 

(c) Hard knots. Sound hard knots up to 
% inch in maximum diameter acceptable 
providing: (1) they are not in projecting 
portions of I-beams, along the edges of 
rectangular or beveled unrouted beams or 
along the edges of flanges of box beams 
(except in lowly stressed portions): (2) 
they do not cause grain divergence at the 
edges of the board or in the flanges of a 
beam more than specified in column 3; and 
(3) they are in the center third of the beam 
and are not closer than 20 Inches to another 
knot or other defect (pertains to %-lnch 
knots—smaller knots may be proportionately 
closer). Knots greater than % inch should 
be used with caution. 

(d) Pin knot clusters. Small clusters ac¬ 
ceptable providing they produce only a small 
effect on grain direction. 

(e) Pitch pockets. Acceptable in center 
portion of a beam providing they are at least 
14 inches apart when they lie In the same 
growth ring and do not exceed V/ 2 inches 
length by % Inch width by y 8 inch depth 
and providing they are not along the pro¬ 
jecting portions of I-beams, along the edges 
of rectangular or beveled unrouted beams 
or along the edges of the flanges of box 
beams. 

(f) Mineral streaks. Acceptable providing 
careful inspection fails to reveal any decay. 

2. Defects not permitted —(a) Cross grain. 
Not acceptable unless within limitations 
noted in 1 (a). 

(b) Wavy, curly, and interlocked grain. 
Not acceptable unless within limitations 
noted in 1 (b). 

(c) Hard knots. Not acceptable unless 
within limitations noted In 1 (c). 

(d) Pin knot clusters. Not acceptable It 
they produce large effect on grain direction. 

(e) Spike knots. These are knots run¬ 
ning completely through the depth of a beam 
perpendicular to the annual rings and ap¬ 
pear most frequently in quarter-sawed lum¬ 
ber. Wood containing this defect should be 
rejected. 

(f) Pitch pockets. Not acceptable unless 
within limitations noted in 1 (e). 

(g) Mineral streaks. Not acceptable if ac¬ 
companied by decay (see 1 (f)). 

(h) Checks, shakes, and splits. Checks 
are longitudinal cracks extending, In gen¬ 
eral, across the annual rings. Shakes are 
longitudinal cracks usually between two an¬ 
nual rings. Splits are longitudinal cracks 
induced by artificially induced stress. Wood 
containing these defects should be rejected. 

(I) Compression mood. This defect is very 
detrimental to strength and is difficult to 
recognize readily. It is characterized by 
high specific gravity, has the appearance of 
an excessive growth of summer wood, and 
in most species shows but little contrast in 
color between spring wood and summer wood. 
In doubtful cases the material should be 
rejected or samples should be subjected to 
a toughness machine test to establish the 
qualit^bf the wood. All material contain¬ 
ing compression wood should be rejected. 

(J) Compression failures. This defect Is 
caused from the wood being overstressed In 
compression due to natural forces during 
the growth of the tree, felling trees on rough 
or irregular ground or rough handling of logs 
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or lumber. Compression failures are char¬ 
acterized by a buckling of the fibers that 
appear as streaks on the surface of the piece 
substantially at right angles to the grain, 
and vary from pronounced failures to very 
fine hair lines that require close inspection 
to detect. Wood containing obvious failures 
should be rejected. In doubtful cases the 
wood should be rejected or further inspec¬ 
tion in the form of microscopic examination 
or toughness tests made, the latter means 
being the more reliable. 

(k> Decay. All stains and discolorations 
should be examined carefully to determine 
whether or not they are harmless or pre¬ 
liminary or advanced decay. All pieces 
should be free from rot. dote, red heart, 
purple heart, and all other forms of decay. 


Tadu.2 2— Cold-Setting Synthetic-Resin Glues * 


Designation 


Amber 11 to PR-115. 

Bakellttf BC-17613. 

Uakclite BCC-1. 


Ikki'Hte BCU-5. 

Bakelll* BCIM2772-. 

Cawamlto AN8. 

Gucamlte 12.. 

Caseamito 66.. 

Cttcamile 77. 

Cascaimto 151. 

Cascopnen R8-210.,. 

C«coph«n US-224_ 

Cwcoplien KS-232_ 

Casco Resin No. 5_ 


Pasco Resin No. 5. 

Casco R**in 135. 

hunv, vms . 

Dunie 2m _ 

Duritf 3020. 

Kiteno 2690.__ 

Uuxltu PF90C_* 

Utixlto 77-X. 


Lauxlte 81-MX_ 

Munitc 224. 

w Cage’s I’onlte. 

JVnnroJite G-H24. 

JoMMv.lite G-l 131_ 

h'nijeolite G-1215_ 

mkin.? L-joo. 


Typo 


Resorcinol_ 

.do.. 

Itoom-teiuperaturo 
urea, 
do. 


-..-do.. 

-do.. 

-do. 

_do. 


Resorcinol. 

-do. 

--..do... 

Room-temperature 

urea. 

-do.. 

-do.. 

Resorcinol. 

Room-temperature 

urea. 

Resorcinol.. 

do.. 


Perkins TM10.. . _ 
jVrkins Dr -240 _ 

jerkins IUM»_ 

'Phcnac Resin Adhc- 
*ive 703. 

Phttkon 201-$ 


Pja<kon 260-2 . 

Plyopben Coco. 

gnvsren l’L8. 

cynvarit*' V. 


fynvurol WR-513. 

JJfcrtnlte 430. 

J.fomiip :<jo. 

vftmfte C 11*552. 

VraciHo.... . 

Kcsin Adhesive" 


.do.. 

Room-temperature 

urea. 

-do--- 

-do... 

Room-temperature 

urea. 

Rcsorcjnol.. 

-do.. 

Room-temperature 

urea. 

-do—.. 

-do. 

Resorcinol. 

-do—. 


Room-temperature 

urea. 

.do.. 


Resorcinol. 

-do. 

Room-toinperature. 

-do__ 

-do.. 

do 


-do. 

-do.. 

-do.. 


Resorcinol. 

Room-temperaturc. 


Approxi- 
mato 
working 
life at 75° 
F. in 
hours 


4 

4 

4 

4 

4 

4 

5-6 

4 

5- 6 

m 

m 

3-1 

3-4 

4 

6- 6 
8-9 

3 

6 

3 

3 

3 

4 

2-5 

3 

4 

2-3 

2*6-3 

3 

4 

5 

5 
2 
2 

6 


4 

4 

2*6-3*$ 

4-5 

2- 3 

3- 4 
3*4 

3- 1 

4- 5 

4*6 

3*6-4 

3-4 


hit? torsion of any plue in this table does not consti- 
“ n todorsemoat on the part of any government 
cuUora.° r U6sumncc It will meet applicable speciQ- 


Table 2-3—Minimum Recommended Bend Radii for Aircraft Plywood > 




10 percent moisture content, bent on 

Thoroughly soaked in hot water and 



cold mandrels 

bent on cold mandrels 



At 90° to face 

At 0° or 45° to 

At 90° to face 

At 0° or 45° to 



grain 

face grain 

grain 

face grain 

Plywood thickness 






0 

0 

0 

0) 

(2) 

(3). 

(4) 

(5) 

(6) 

Inch 

No. pi Us 

Inches 

Inches 

Inches 

Inches 

0.036 

3 

2.0 

1.1 

0.5 

0.1 

.070 

3 

5.2 

3.2 

1.5 

.4 

.100 

3 

$.0 

5.2 

2.6 

.8 

.125 

3 

12 

7.1 

3.8 

1.2 

.165 

3 

16 

10 

5.3 

1.8 

.185 

3 

•JO 

13 

7.1 

2.6 

. 160 

5 

17 

11 

6 

2 

. 190 

5 

21 

14 

7 

3 

.225 

5 

27 

17 

10 

4 

.250 

6 

31 

20 

12 

5 

.315 

5 

43 

28 

16 

7 

.375 

5 

54 

36 

21 

10 


* Columns (1) and (3) may also be used for determining the maximum thickness of single laminations for curved 
members. 


Table 3-1— Textile Fabric Used in Aircraft Covering 


Materials 

Specification 

Minimum 

tensile 

strength 

new 

(undoped) 

Minimum 

tearing 

strength 

new 

(undoped) 

Minimum 

tensile 

strength 

deteriorated 

(undoped) 

Thread count 
I>er inch 

Airplane cloth 
mercerized cot¬ 
ton (Grade 
“A"). 

Society Auto¬ 
motive En¬ 
gineers AMS 

3806 (TRO- 
C15 references 
this sixrcifica¬ 
tion). 

80 pounds 
per inch 
wnrp and 
fill. 

5 pounds 
warp and 
till. 

56 pounds 
per inch. 

80 mini¬ 
mum, 84 
maximum 
warp and 
All. 

Po. 

MIL-C-5646_ 

.do. 

.....do...... 

.do. 

.do- 

.do. 

-do 

Airplane cloth 
cellulose ni¬ 
trate pre- 
doped. 

MIL-C-5C43.... 

-do. 

--do. 

Airplane cloth 
cellulose ace¬ 
tate bn ty rule, 
prodoiHxi. 

MIL-C-5C42.... 

.do. 

.....do...... 

.do. 

-.do...... 

Airplane cloth 
mercerized 
COlUiU. 

Society Auto¬ 
motive En¬ 
girt ears AMS 
3804 (TSO- 
C14 refer¬ 
ences this 
six*.). 

65 pounds 
per inch 
warp and 
fill. 

4 pounds 
warp and 
fill. 

16 pounds 
per inch. 

80 mini¬ 
mum, 94 
maximum 
wnrp and 
fill. 

Airplane doth 
mercerized 
cotton. 

Society Auto¬ 
motive En¬ 
gineers AMS 
3802 A. 

50 pounds 
per inch 
warp and 
fill. 

3 pounds 
warp and 
fill, 

35 pounds 
per inch. 

110 maxi¬ 
mum warp 
and till. 

Glider fabric 
cotton. 

A. A. F. No. 
1G128. 

55 pounds 
per Inch 
warp and 
fill. 

4 pounds 
warp and 
fill. 

39 pounds 
per inch. 

80 mini¬ 
mum wrap 
and till. 

Aircraft linen_ 

British DTD540. 










Use and remarks 


For use on all air¬ 
craft. Required 
on aircraft with 
wing loadings 
greater than 9 
p. 8. f., and pla¬ 
carded never- 
cxcccd speeds 
greater than 1GO 
in. p. h. 

Alternate to AMS 
3806. 

Alternate to Mllr- 
C-66-16 or AMS 
3806 (undoped). 
Finish with cellu¬ 
lose ti ItraU? dope. 

Alternate to M1L- 
C’-56-16 or AMS 
38 (m» (undoped). 
Finish with cel¬ 
lulose acetate bu- 
tymte dope. 

For use on aircraft 
with wing load¬ 
ings of less than 
U p. s. f., mid 
placarded never- 
oxcoed speeds of 
less t bun 100 
m. p. !i. 

For use on gliders 
with wing load¬ 
ing of 8 p. s. f. or 
less, and pla¬ 
carded n over¬ 
exerted speeds of 
135 rn. p. h. or 
less. 

Alternate to AMS 
3802-A. 


This material 
meets the mini¬ 
mum strength 
requirements of 
TSO-CI5. 
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RULES AND REGULATIONS 


Note: The above torque loads may be used 
for all cadmium plated steel nutd of the 
fine or coarse thread series which have ap¬ 
proximately equal number of threads and 
equal face bearing areas. 

Table 8-1—Numerical System for Steel 
Identification 

Numerals 


Type of steel ” and digits 

Carbon steels_. lxxx 

Plain carbon steels-lOxx 

Free cutting steels_llxx 

Manganese steels (manganese 1.60 to 

1.90 percent)_13xx 

Nickel steels_ 2xxx 

3.60 percent nickel_23xx 

5.00 percent nickel_25xx 

Nickel chromium steels_ 3xxx 

9.70 percent nickel, 0.70 percent 

chromium_30xx 

1.25 percent nickel, 0.60 percent 

chromium_ _ _31xx 

1.75 percent nickel, 1.00 percent 

chromium_32xx 

3.50 percent nickel, 1.50 percent 

chromium_33xx 

Corrosion and heat resisting-30xxx 

Molybdenum steels_- 40xx 

Chroniium molybdenum steels_41xx 

Nickel chromium molydenum steels. 43xx 
Nickel molybdenum steels 

1.75 percent nickel, 0.25 percent 

molybdenum-46xx 

3.50 percent nickel, 0.25 percent 

molybdenum_48xx 

Chromium steels_ 5xxx 

Low chromium___51xx 

Medium chromium_52xxx 

Corrision and heat resisting_51xxx 

Chromium vanadium steels_ 6xxx 

1.00 percent chromium_61xx 

National emergency steels_ 8xxx 

Silicon manganese steels_ 9xxx 

2.00 percent silicon___92xx 


Table 8-2—Hardness Values for Steel 


Rockwell 

hardness 

Vickers 
dia¬ 
mond 
pyra¬ 
mid 
hard¬ 
ness 1 

Brinell 
hardness * 

Tensile 
strength, 
1,000 lb. 

per 
sq. in. 

C-160 
kg. load 
dia¬ 
mond 

B-100 
kg. 
load 
He ball 

Tung¬ 

sten 

carbide 

bull 

Stool 

ball 

53 


573 

654 


283 

52 

_ m 

556 

-538 


273 

51 


530 

623 

500 

204 

50 

.... 

523 

50 s 

488 

250 

49 

.... 

508 

494 

470 

240 

48 

,' r 

493 

479 

464 

237 

47 

.... 

470 

465 

453 

231 

46 


465 

452 

442 

221 

45 


452 

440 

430 

215 

44 

... 

410 

427 

419 

208 

43 

.... 

428 

415 

408 

201 

42 

.... 

417 

4A5 

398 

191 

41 

.... 

400 

394 

387 

188 

40 

.... 

396 

285 

377 

181 

39 

.... 

386 

375 

367 

170 

38 

.... 

376 

365 

357 

170 

37 

.... 

367 

356 

347 

105 

36 

. L .... r — 

357 

346 

337 

160 

35 


348 

337 

327 

155 

34 


339 

329 

318 

150 

33 


330 

319 

309 

147 

32 


321 

310 

301 

142 

31 


312 

302 

294 

139 

30 


304 

203 

288 

136 

29 


290 

280 

279 

132 

28 


288 

278 

272 

129 

27 


281 

271 

265 

126 

26 


274 

264 

259 

123 

25 


267 

258 

253 

120 

24 


261 

252 

247 

118 

23 


255 

216 

241 

115 

22 

100.2 

250 

241 

235 

112 

21 

99.5 

245 

236 

230 

110 

20 

98. 9 

240 

231 

225 

107 

10* 

98.1 

235 

226 

220 

104 

18 

97.5 

231 

222 

215 

103 


Table 8-2— Hardness Values for Steel—C on. 


Rockwell 

hardness 

Vickers 
dia¬ 
mond 
pyra¬ 
mid 
hard¬ 
ness 1 

Brinell 
hardness 1 

Tensile 

strength, 

1,000 1 b. 

per 
sq. in. 

C-150 
kg. load 
dia¬ 
mond 

B-100 
kg. 
load 
Ho ball 

Tung¬ 

sten 

carbide 

ball 

Steel 

baU 

17 

96.9 

227 

218 

2!0 

102 

16 

96 2 

223 

214 

206 

100 

15 

95.5 

219 

210 

201 

99 

14 

94.9 

215 

200 

197 

97 

13 

94.1 

211 

202 

193 

95 

12 

93.4 

207 

199 

190 

93 

11 

92.6 

- 203 

195 

IS*', 

91 

10 

91.8 

199 

191 

183 

90 

9 

91.2 

196 

187 

180 

W 

8 

90.3 

192 

184 

in 

88 

7 

89.7 

189 

180 

174 

87 

6 

SB 

186 

177 

171 

85 

5 

88.3 

1K3 

174 

168 

84 

4 

87.5 

179 

171 

165 

83 

3 

87 

177 

169 

162 

82 

2 

80 

173 

165 

160 

81 

1 

85.5 

171 

163 

158 

80 

0 

84.5 

167 

159 

154 

78 

.... 

83.2 

162 

153 

150 

76 

.... 

82 

1.57 

U8 

145 

74 

.... 

80 5 

153 

144 

140 

72 

.... 

79 

149 

140 

136 

70 

.... 

77.5 

143 

134 

m 

68 

.... 

76 

139 

130 

127 

66 

_ 

74 

135 

126 

122 

64 

.... 

72 

129 

120 

117 

62 

* _ 

70 

125 

116 

113 

60 

.... 

68 

120 

111 

108 

58 

_ 

66 

116 

107 

104 

56 

.... 

64 

112 

104 

100 

54 

.... 

61 

108 

100 

96 

52 

.... 

58 

104 

95 

92 

50 

.... 

55 

99 

91 

87 

48 

.... 

61 

95 

86 

83 

46 

.... 

47 

91 

83 

79 

44 

.... 

44 

88 

80 

76 

42 

.... 

39 

84 

76 

72 

40 

.... 

35 

80 

72 

68 

38 

.... 

30 

76 

67 

64 

36 

.... 

24 

72 

64 

60 

34 

.... 

20 

69 

61 

57 

32 

.... 

11 

65 

57 

53 

30 

—— 

0 

62 

54 

50 

28 


1 Vickers hardness values obtained with following 
loads: 

Kilograms 


918 to 171, Inclusive..,..... 50 

107 to 95, inelusivo...... 30 

91 to 62, inclusive. 10 


* Brinell hardness values obtained with 3.000 kc. load 
except tungsten carbide ball values 159 to 80, inclusive, 
obtained with 1,590 kg. load and from 83 to 54, inclusive, 
with 600 kg. load. 

1 Rockwell C values below 20 are not recommended for 
correlation: however, these values are sufficiently ac¬ 
curate to Indicate the trend of relationship. 


Table 8-3—Hardness Values for Aluminum A mots 


Material commercial 
designation 

Hardness 

temper 

Brinell 

hunlutti 

No. 

2S (pure aluminum)__ 

O 

2J 


H 

44 

3S. 

G 

8 


H 

lii 

14S, forging. 

'1' 

12S 

17S. 

O 

45 


T 

100 


RT 

110 

24S._. 

O 

0 


T 

103 


RT 

its 

25S, forging. 

O 

80 


w 

100 


T 

00 

A5IS, forging. 

T 

00 

52S. 

O 

411 


H 

S3 

61S . 

O 

30 


T 

95 


Temper Code 

O—Annealed condition. 

H—Maximum commercial degree of work 
hardening. 

T—Fully heat-treated. 

RT-Heat-treated and cold worked. 

W— Quenched but not completely aged. W 
temper applies only to alloys requiring 
artificial aging to attain T condition. 


Tabus 11—1—‘Tube Data 


Tube 
O. D. 
(Inctac:-) 

Wrench torque range 
for tightening tube 
nuts (inch pounds) 

Minimum bend 
rudii (inches) 

Alum. 

alloy 

28! fl, 
52SO 

Steel 

Alum. 

alloy 

28 HH. 
5280 

Steel 

V . 

H 

| 

H 

H 

1 

1M 

Hi 

m 

2 

40-65 

60-80 

75-125 

150-250 

200-350 

300-600 

500-700 

600-900 

600-900 

30-70 

50-90 

70-120 

90-150 

155-250 

300-400 

430-575 

550-750 

H - 
ft* 

H 

1 Vi 

m 

IH 

3 

3M 

5 

7 

8 

H 

m 

Pi 

2H« 

2* 

V': 

4H 

6H 

6»i 

7 


Table 12-1—Copter Electric Cable Current Carrying Capacity 


Cable sire— Specification 
MILr-W-5080 

Single cable in 
free air—maxi¬ 
mum amperes 

Cable in conduit 
or bundled— 
maximum 
amperes 

Maximum 
resistance— 
ohms 1,000 feet 
(20° C.) 

Nominal con¬ 
ductor area— 
circular mils. 

Finished cable 
weight—pound! 

per 1,000 feet 

AN-20. 

11 

7.5 

10.25 

1,119 

M 

•AN-18.... 

16 

10 

6. 44 

1,779 

M 

AN-16. 

22 

13 

4. 76 

2, 409 

ia« 

AN-14. 

32 

17 

2.99 

3,830 

17.1 

AN-12. 

41 

23 

1.88 

6,088 

260 

AN-10... 

66 

33 ' 

1.10 

10. 443 

427 

AN-8. 

73 

46 

.70 

16. 864 

50.2 

AN-6. 

101 

60 

.436 

26,813 

102.7 

AN-4. 

135 

80 

.274 

42. 013 

1615 

AN-2. 

ISt 

100 

.179 

66.832 

24?« 

AN-1_ 

211 

125 

. 146 

81,807 


AN-0. 

245 

150 

.114 

104,118 

382 

AN-00. 

283 

175 

.090 

133.666 

482 

AN-000.. 

328 

200 

.072 

167.332 

630 

AN-0000. 

380 

225 

.057 

211,951 

770 


Table 12-2—Aluminum Electric Cable Current Carrying Capacity 


Cable size—Specification 
MlL-W-7072 

Single cable in 
free air—maxi¬ 
mum amperes 

Cable in conduit 
or bundled— 
maximum 
amperes 

Maximum 
resistance— 
oh ms/1,000 feet 
(20° C.) 

Nominal con¬ 
ductor arm- 
circular mils. 

Finished cabk 

weight—pnuidl 

per 1,000 fee* 

AL-6. 

83 

50 

0.641 

28.280 


A 1,-4. 

108 

66 

.427 

42.420 

_^ 

A L-2. 

152 

00 

.268 

67.872 

.... 

AL-0..... 

202 

123 

.169 

107. 464 

- l6< 

AL-00... 

235 

145 

.133 

138.163 

SOj 

AL-000.. 

266 

162 

.109 

1 <18,872 

J50 

AL-0000. 

303 

190 

.085 

214.928 

8(8 
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Figure 2-6—Method of splicing box-spar flanges (plate method). Figure 2-7—Method of splicing box-spar webs. 
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Figure 2-8—Method of reinforcing a longitudinal crack and/or local damage in a solid or internally routed spar. 
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Figure 2-9—Repair of wood ribs. 
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Figure 2-15—Scarf patches—Back of skin not accessible. Figure 2-16—Round plug-patch assembly. 
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Figure 3-1— Typical methods of attaching fabric. Figure 3-3— Repair of tears in fabric. 
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Figure 3-5—Standard knot for rib lacing (modified seine knot). Figure 3-6—Starting stitch for rib stitching. 
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Figure 3-7—Standard double loop lacing. Figure 3-8—Standard knot for double loop lacing. 
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Figure 4-1—Members dented at a cluster. Figure 4-2—Members dented In a bay—repair by welded sleeve. 
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Figure 4-4—Splicing by inner sleeve method. Figure 4-5—Splicing by outer sleeve method—replacement by welded outside sleeve. 
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Figure 4-7 —Splicing using larger diameter replacement tube. Figure 4-8 —Repairs at built-in fuselage fittings. 
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A-MINIMUM LENGTH OF SLEEVE 
6-STREAMLINE TUBE LENGTH OF MINOR AXIS 
C-STREAMLINE TUBE LENGTH OF MAJOR AXIS 


S.L SIZE 

A 

8 

C 

I" 

7.324 H 

.572- 

1. 340 M 

i- v 4 

9.128 

.714 

1.670 


10 960 

.858 

2.005 

.- 3 /4 

12.784 

1.000 

2.339 

2 

14.594 

1.144 

2.670 

e-'/4 

16 442 

1.286 

3.008 

2 -'/ 2 

18 268 

1.430 

3.342 


Figure 4-10—Streamline tube splice using split sleeve (applic able to wing and tail surface brace struts and other members) 


(applicable to landing gei 
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Figure 4-11 —Streamline tube splice using split Insert (applicable to landing gears). Figure 4-12 —Streamline tube splice using plates (applicable to landing gears) 
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Ficuse 4-13— Representative types of repairable and non-repalrable axle assemblies. Figure 4-14— Rivet bole spacing and edge distance tor single-lap sheet splice*. 
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-APPROX. THICKNESS 
OF BRAZIER HEAD. 

CORRECT WAY INCORRECT WAY 

d MUST NOT BE LESS THAN D/8. 
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STREAMLINE 

(USE BASIC ROUND SIZES IN TABLE 
FOR SIZE OF RIVETS ETC.) 


A, C * 

3/4 

7/8 

1 

1-1/8 

1- 1 /4 

1-3/8 

1-1/2 

1-5/8 

1:3/4 

1-7/8 

.065 

.065 

.065 

.065 

.058 

.058 

.058 

.058 

.058 
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7/8 

1 

1- 1/8 

1- 1/4 

1- 3/8 

1- 1 /2 
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1- 7/ 8 

2 

D 

ALL .058 THICK 

RIVET DIA. 

5/32 
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3 / 16 

1/4 

1 / 4 

1 /4 

1 / 4 

L 
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15 

15 

15 

15 


» INCLUOES ALL THICKNESSES UP TO AND INCLUDING MAXIMUM SHOWN. 


NOTE: USE SAME MATERIAL AS ORIGINAL FOR SLEEVE AND REPLACEMENT TUBE. 


Figure 4-16—Typical repair method lor tubular members of aluminum alloy. 


Figure 4-16—Riveting practice and rivet imperfections. 
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4-17 —Typical repair for buckled or cracked formed metal wing rib capstrips- Figure 4-18 —Typical metal rib repairs (usually found on small and medium-size aircraft), 
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Figure 4-19—Typical repairs of trailing edges. Figure 4-20—Typical repairs of stressed sheet covering, 
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Figure 4-23—Application of typical flange splices and reinforcement. Figure 4-24—Example of splice of intermediate frame (material—17ST AL alloy) 

































Figure 4-25 —Typical methods of repairing cracked leading and trailing edges and rib 

intersections. Figure 4-26 —Typical methods of replacing cracked members at fittings. 
























































































































































































Saturday , November 21, 1953 


FEDERAL REGISTER 


7461 


I 




4-29—Typical methods ot repairing elongated or worn bolt holes. Ficitre 5-1—Preparation ol a woven cable splice. 
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FIGURE 5-2 —Wrapped or spliced cable terminals. Figure 6-3— Safetying turnbuckles. 
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Figure 10—1—Stop-drilling cracks. Figure 10—3—Plug-patch repair. 
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RULES AND REGULATIONS 


ELECTRIC CABLE CHART(AN-J*C*48 CABLE) 

Jfi IS !4_12 10 _8 6_4 2 t Vo % \ % 



1. CONTINUOUS RATINS-AMPERES 
— CABLES IN CONDUIT AND BUNDLES 

2. CONTINUOUS RATING - AMPERESi 

- SINGLE CABLE IN FREE-AIR 

-3. INTERMITTENT RATING - AMPERES 
—- MAXIMUM OF 2 MINUTES. 


20 18 16 14 12 10 8 

CABLE SIZE 


2 ' V 0 % % % 


Figure 12-1—Electric cable chart (AN-S-C-48 cable). 
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CROSS - SECTION CROSS -SECTION 


BEFORE REPAIR AFTER REPAIR 









BEFORE REPAIR 


— C 


BEFORE REPAIR 


AFTER REPAIR- 

CRACK WORKED OUT 


Figure 15-2 — Method of repairing surface cracks, nicks, etc., on aluminum alloy propellers. 













MAXIMUM THICKNESS OF BLADE 

SECTION IS AT A PQINT APPROX¬ 

IMATELY .3 OF CHORD LEN GTH AS 
SHOWN. 



DO NOT DESTROY MAXIMUM THICKNESS OF 

SECTION IF POSSIBLE"! " 


NOTE - 

1 

1 


A - MAINTAIN ORIGINAL RADIUS. 

— H • 

—DAMAGED 

B - REWORK CONTOUR TO POINT OF MAXIMUM THICKNFSS 

PORTION 

C - RADIUS IS TOO LARGE. 

# 


D - CONTOUR IS TOO BLUNT. 

1 

1 

1 

1 

1 





INCORRECT METHOD 




Figure 15-3—Correct and incorrect method of reworking leading edge of aluminum alloy propellers. 
No. 228-12 
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RULES AND REGULATIONS 



Figure 15-4 —Repair limits to blade section width and thickness for aluminum alloy propellers. 



BLADES ON THE SAME 
PROPELLER MUST BE 

SHORTENED EXACTLY 

THE SAME. 



OOTTEO LINC SHOWS SiQC VIEW 

OP NEW TIP AFTER CUTTING OOWN. 


Figure 15-5—Method of repairing damaged tip of aluminum alloy propellers. 
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39oa ONiavan 





Figure 15-6—Propeller repair by addition of small Inlay. (See continuations.) Figure 15-6 (continued)—Propeller repair by addition of small Inlay. 
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RULES AND REGULATIONS 



.WOOD HUB OF PROPELLER 



WOOD HUB OF PROPELLER 



METHOD (A) 


METHOD (B) 


(l) 

0 * 1/4" LARGER 
THAN BOLT SIZE 

METHOD (C) 


REPAIR OF ELONGATED 
BOLT HOLES IN PROPELLER 


REPAIR OF DAMAGED OR ELONGATED BOLT HOLES IN 

PROPELLER HUB FLANGES 

•*- #. **■••• ■ 

(f) DRILLED BOLT WITH CASTELATED NUT OR UNDRILLED BOLT WITH SELF* 
LOCKING NUT. 


(2) BOLT WITH HEAD DRILLEO FOR SAFETY WIRING. 

V » ' »■> - •* 

NOTE : THESE REPAIRS ARE PERMITTED ONLY ON THE DRIVING FLANGE OF THE 
PROPELLER HUB AND THE ADJACENT FACE OF THE PROPELLER. 


Figure 15-7—Repair of fixed pitch hub and propeller with elongated or damaged bolt holes. 


Figure 15-6 (continued)—Propeller repair by addition of small Inlay. 
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Figure 16-4—Empty weight center-of-gravity formulas. Figure 16-5—Empty weight and empty weight center-of-gravity—tail-wheel type aircraft. 
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Figure 16-8 —Weighing point centerline. 
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RULES AND REGULATIONS 
















Figure 16-10—Example of check of most forward weight and balance extreme. 
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16-13 —Loading conditions: Determination of the fuel and baggage permissible with Figure 16-14 —Loading conditions: Determination of the fuel and the number and location 

maximum passengers. of passenger permissible with maximum baggage. 
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Pigtjii 16-18—Example of moment and weight changes resulting from equipment changes. 
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RULES AND REGULATIONS 


EOTRCOT LIST 


•Required or Optional Item Numbers aa Shown In Aircraft Specification 

1 

2 

101 

102 

103 

1Q4 

105 

10? 

• 201 

202 

203 

301 

302(a) 

303 

401(a) 

402 

— 

— 

— 

— 

— 

Special Equipment 

I tom 

Make 

Model 

Weight 

Arm 

3 Flaree If Mia. 

IYZ 

03 . 

25# 

150" 







Enter above 

those Items included In the empty weight. 



WEIGHT AKD BALANCE EXTROffi CONDITIONS 


Approved fwd. limit 8.5 • Approved max, weight 2100# Approved aft limit 21,9" 

Item 

TOWARD CHECK 

-HEBWKRI3 CHECK- 

Weight I Arm - Moment 

Weight X Arm = Moment 

Airo.Empty 

+ 1169 

(9 or 12a) 

+ 10.6 

(11 or 12c) 

4 12391 

4 1169 

[9 or 12a) 

4 10.6 
(11 or 12c) 

4 12391 

Oil 

4 17 

- 49 

- 833 

4 17 

- 49 

- 833 

Pilot 

♦ 170 

+ 16 

+ 2720 

+ 170 

4 16 

4 2720 

Fuel 

+ 83 

4 22 

4 1826 

4- 240 

4 22 

4 5280 

Pasaenger(a) 




4 340 

4 48 

4 16320 

Baggage 




4 100 

4 75.5 

4 7550 

TOTAL 

4 1439* TW 


4 16104= TM 

4 2036=TW 


♦ 43428=1* 

323 • 1£224 B +11.2" a TM - 43428 . 421.3" = 

1V 1439 TW 2036 

Most Forward C.G. location Moot rearward C.G. local 

tion 


LOADING SCHEDULE 


Gallons 

of Fuel 

Number of 
Paaeengere 

Pounds of 
Baggage 

40 

2(R) 

100 




The above Includes pilot and capacity oil. 


EQUIPMENT CHANGE 


Computing New C.G. 

Item, Make, and Model" 

Weight X Arm = Moment 

Aire. Empty 

4 1169 
(9 or 12a) 

4 10.6 
(11 or 12c) 

4 12391 

204 added 

♦ 6 

- 1 

I S 


added 

4 29 

4 13 

+ 377 

302(a! 

removed 

- 24 

- 29 

4 695 

303 removed 

- 1 

4 4 

4 

NTT TOTALS 

- 1179 = MU 


4 13454 = KM 

± 1L4* * New C.G. 


L _ KW 1179 -— U _ 

US7ED IN ^nKEST AIRCRAFT SPECIFICATION MAT BE USED IN LIEU 

OF "ITEM, MAKE, AND MODEL". 

APFROVED BY___ DATE 


Figure 16—18—Sample weight and balance report including an equipment change for 

aircraft fully loaded. 

This supplement shall become effective November 30, 1953. 

[sealI p. b. Lee, 

Administrator of Civil Aeronautics. 

IF. R. Doc. 53-9127; Filed, Nov, 20, 1953; 8:55 a. m.] 


Chapter II—Civil Aeronautics Admin¬ 
istration, Department of Commerce 

{Arndt. 21{ 

Part 600— Designation of Civil Airways 

ALTERATIONS 

The civil airway alterations appearing 
hereinafter have been coordinated with 
the civil operators involved, the Army, 
the Navy, and the Air Force, through the 
Air Coordinating Committee, Airspace 
Subcommittee, and are adopted to be¬ 
come effective when indicated in order 
to promote safety of the flying public. 
Compliance with the notice, procedures, 
and effective date provisions of section 


4 of the Administrative Procedure Act 
would be impracticable and contrary to 
public interest and therefore is not re¬ 
quired. Part 600 is amended as follows: 

1. Section 600.281 is amended to read: 

§ 600.281 Red civil airway No. 81 
(Lansing , Mich., to Detroit, Mich.). 
From the Lansing, Mich., radio range 
station to the intersection of the south¬ 
east course of the Lansing, Mich., radio 
range and the west course of the Detroit, 
Mich., radio range. 

2. Section 600.630 Blue civil airway 
No. 30 ( Brownsville , Tex., to Pueblo , 
Colo.) t is amended by substituting the 
words: “excluding the portion which lies 


more than 3 miles southeast of the south¬ 
west course of the Corpus Christi, Tex. t 
radio range;” for the words: “excluding 
the portion which lies more than 2 miles 
southeast of the southwest course of the 
Corpus Christi, Tex., radio range;” 

3. Section 600.645 Blue civil airway 
No. 45 ( Greenfield , Afass., to Lebanon , 
N. //.), is corrected by substituting the 
words “and the southwest course of the 
Concord, N. H., radio range” for the 
words: “and the southeast course of the 
Concord, N. H.. radio range” 

(Sec. 205, 52 Stat. 984. as amended; 49 U. S. C. 
425. Interprets or applies sec. 302, 52 Stat. 
985, as amended; 49 U. S. C. 452) 

This amendment shall become effec¬ 
tive 0001 e. s. t. November 24, 1953. 

[sealI F. B. Lee, 

Administrator of Civil Aeronautics. 

[F. R. Doc. 53-9800; Filed. Nov. 20. 1953; 
8:45 a. m.J 


{Arndt. 21] 

Part 601— Designation of Control 

Areas. Control Zones, and Reporting 

Points 

alterations 

The control area and reporting point 
alterations appearing hereinafter have 
been coordinated with the civil operators 
involved, the Army, the Navy, and the 
Air Force, through the Air Coordinating 
Committee, Airspace Subcommittee, and 
are adopted to become effective when 
indicated in order to promote safety of 
the flying public. Compliance with the 
notice, procedures, and effective date 
provisions of section 4 of the Administra¬ 
tive Procedure Act would be impracti¬ 
cable and contrary to public interest and 
therefore is not required. Part 601 is 
amended as follows: 

1. Section 601.281 is amended by 
changing the caption to read: § 601.281 
Red civil airway No. 81 control areas 
( Lansing , Mich., to Detroit, Mich.). 

2. Section 601.1029 is amended to 
read: 

§ 601.1029 Control area extension 
( Corpus Christi , Tex.). All that air¬ 
space lying in the north quadrant of the 
Corpus Christi, Tex., radio range within 
a 58-mile radius of the range station 
bounded on the southwest by Blue civil 
airway No. 30 and on the southeast by 
Green civil airway No. 6 including the 
airspace within 6 miles either side of 
the northeast course of the Refugio, Tex., 
radio range extending from the radio 
range station to a point 32 miles north¬ 
east and the airspace within 6 miles 
either side of the northwest course of the 
Beeville, Tex., radio range extending 
from the radio range station to a point 
25 miles northwest. 

3. Section 601.1229 Control area exten¬ 
sion (Tampa, Fla.), is revoked. 

4. Section 601.1229 is added to read: 

§ 601.1229 Control area extension 
(Atterbury, Ind.). That airspace 
bounded on the south by Lat. 39° 10 '00", 
on the west by Long. 86°00'00" and on 
the east and northeast by VOR civil 
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airway No. 51, excluding the portion 
which overlaps Atterbury danger area 
(D-65). 

5. Section 601.4016 Green civil airway 
No, 6 ( Laredo, Tex., to Norfolk, Va .), is 
amended after “Mobile, Ala., radio range 
station,*” by adding the following re¬ 
porting point: “the intersection of the 
northeast course of the Mobile, Ala., 
radio range and the northwest course of 
the Pensacola, Fla., radio range 

6. Section 601.4281 is amended by 
changing the caption to read: § 601.4281 
Red civil airway No. 81 ( Lansing, Mich., 
to Detroit. MichJ. 

7. Section 601.4628 is amended to 
read: 


DEPARTMENT OF THE TREASURY 

Foreign Assets Control 

Importation of Certain Merchandise 
Directly from Hong Kong, Japan, 
Taiwan, the Republic of Korea, and 
the Federal Republic of Germany 

AVAILABLE CERTIFICATIONS BY SPECIFIED 
FOREIGN GOVERNMENTS 

Notice is hereby given that certificates 
of origin issued by the governments here¬ 
inafter listed under procedures agreed 
upon between the specified certifying 
agencies of those governments and the 
Foreign Assets Control are available with 
respect to the importation into the 
United States, directly or on a through 
bill of lading, from the respective coun¬ 
tries of the following commodities: 

From Hong Kong (certificates issued by the 
Hong Kong Department of Commerce 
and Industry): 

Bean curd (Aug. 15, 1953). 

Bean thread (Apr. 23. 1953). 

Confectionery (Aug. 15. 1953). 

Cotton dolls (June 18. 1953). 

Cotton pincushions (June 18, 1953). 
Cotton waste (Jan. 9. 1953). 

Cotton wearing apparel (Jan. 12. 1953). 
Footwear, embroidered (Sept. 29, 1953). 
Hardwood furniture (Jan. 9, 1953). 

Ivory manufactures (Jan. 9. 1953). 

Joss candles (Oct. 27, 1953). 

Linen manufactures, embroidered (Sept. 
29. 1953). 

Needlework tapestries (June 18. 1953). 
Oysters and oyster sauce (Aug. 15. 1953). 
Plums, preserved (Jan. 9. 1953). 

Rice sticks (Aug. 15. 1953). 

Salt fish In oil (Jan. 9. 1953). 

Seagrass mats and squares (made from 
Formosan seagrass) (Oct. 27, 1953). 
Shrimp noodles (Oct. 27. 1953). 

Shrimp sauce and paste (Aug. 15. 1953), 
Shrimp slices, dried (Oct. 27, 1953). 

Silk manufactures (Jan. 9, 1953). 

Sugar, slab and white rock (Sept. 29. 1953). 
Tea, Formosan (June 18, 1953). 

Tungsten ore and concentrates (Jan. 9, 
1953). 

Wastepaper baskets, folding, silk and rayon 
(Sept. 29. 1953). 

Water chestnuts (Jan. 9. 1953). 

From Japan (certificates issued by the 
Japanese Ministry of International Trade 
and Industry); 

Abalone. canned or dried (Aug. 25, 1953). 
Bamboo, split (Aug. 25. 1953). 

Bamboo, sprouts, canned (May 5, 1953). 


§ 601.4628 Blue civil airway No. 28 
(Charleston , S. C ., to Bulls Gap, Tenn.). 
The intersection of the northwest course 
of the Spartanburg, S. C., radio range 
and a line bearing 57° True from the 
Asheville, N. C. (Hendersonville), non- 
directional radio beacon. 

8. Section 601.4639 is amended to 
read: 

§ 601.4639 Blue civil airway No. 39 
(Savannah, Ga., to Elmira, N. Y .). The 
Paynesville, W. Va., nondirectional 
radio beacon; the intersection of the 
southeast course of the Pittsburgh, Pa., 
radio range and the northeast course of 
the Morgantown, W. Va., radio range. 


NOTICES 


Bamboo, sprouts, dried shredded (Aug. 25, 
1953). 

Bamboo, sprouts, raw (Aug. 25, 1953). 

Braids, straw (Aug. 25, 1953). 

Cuttlefish, dried (Aug. 25, 1953). 

Fish (sea bream), canned prepared (Aug. 
25. 1953). 

Floor coverings, grass and straw (Aug. 25, 
1053). • 

Floor coverings, seagrass mats and squares 
(Aug. 25. 1953). 

GInko nuts, in the shells, canned or other¬ 
wise prepared (Aug. 25, 1953). 

Ginger (Jul. 30, 1953). 

Hog bristles (Jan. 29, 1953). 

Iriko (Oct. 0. 1953). 

Lotus root, canned (Aug. 25, 1953). 

Menthol (Aug. 25, 1953). 

Mushrooms, canned baked (Aug. 25, 1953). 

Mushrooms, dried (Aug. 25. 1953). 

Mushrooms, prepared (Aug. 25, 1953). 

Oysters, dried (Aug. 25, 1953). 

Quail, frozen (Aug. 25, 1953). 

Red beans (Oct. 6, 1953). 

Sardines, dried (Aug. 25. 1953). 

Scallions, pickled (Aug. 25. 1953). 

Scallops, dried (Aug. 25, 1953). 

Seaweed, dried (Aug. 25, 1953). 

Shark fins (July 30, 1953). 

Soy bean sauce (May 5. 1953). 

Walnuts (July 30. 1953). 

From Taiwan (Formosa) certificates issued 
by the Ministry of Economic Affairs of 
the Republic of China): 

Bamboo shoots, canned (June 10, 1953). 

Bamboo, split (June 10, 1953). 

Duck eggs, salted or preserved (Apr. 15, 
1953). 

Ginger root, candied or otherwise preserved 
(June 10. 1953). 

Hog bristles, black, not to exceed four 
inches In length (June 10. 1953). 

Millet wine (Kaoliang) (Oct. 20, 1953), 

Olives, preserved (June 10. 1953). 

Plums, preserved (June 10, 1953). 

Prunes, preserved (June 10.* 1953). 

Rice wine (Shaohsing) (Oct. 20, 1953). 

Seagrass squares (Peb. 6. 1953). 

Soy bean sauce (Nov. 9, 1953). 

Water chestnuts (Feb. 5, 1953). 

From Republic of Korea (certificates issued 
by the Ministry of Commerce and Indus¬ 
try of the Republic of Korea): 

Hog bristles (Mar. 12, 1953). 

From Federal Republic of Germany (Certifi¬ 
cates issued by the Federal Ministry of 
Economics or the Federal Agency for 
Commodity Trade): 

Hog bristles, dyed (Sept. 21, 1953). 

The date in parentheses following each 
type of merchandise set forth above is the 
date on which certification first became 
available for the merchandise specified. 


9. Section 601.7001 Domestic VOR re- 
porting points is amended by deleting 
the following reporting point: 

Fairville intersection: the Intersection of 
the Rochester, N. Y., omnirange 087° True 
and the Elmira, N. Y., omnirange 004° True 
radials. 

(Sec. 205, 52 Stat. 984, as amended: 49 
U. S. C. 425. Interprets or applies sec. 601, 
52 Stat. 1007, as amended; 49 U. S. C. 551) 

This amendment shall become ef¬ 
fective 0001 e. s. t. November 24, 1953. 

TsealI F. B. Lee, 

Administrator of Civil Aeronautics. 

(F. R. Doc. 63-9801: Filed, Nov. 20, 1953; 
8:45 a. m.l 


It Is contemplated that from time to 
time additions will be made to the list of 
certifiable commodities. Notices with 
respect to such commodities will be pub¬ 
lished in the Federal Register. 

[seal] Elting Arnold, 

Acting Director , 
Foreign Assets Control. 

[F. R. Doc. 53-9869; Filed, Nov. 20. 1953; 
8:56 a. m.l 


Office of the Secretary 

[Treasury Department Order 180) 
Commissioner of Narcotics 

DELEGATION OF AUTHORITY WITH RESPECT 

TO FINAL APPROVAL OF COMPROMISES 

By virtue of the authority vested in me 
by Reorganization Flan No. 26 of 1950, 
it is ordered as follows: 

1. There are transferred to the Com¬ 
missioner of Narcotics all the functions 
of the Secretary of the Treasury, the 
Under Secretary of the Treasury, or any 
Assistant Secretary of the Treasury un¬ 
der section 3761 (a) of the Internal 
Revenue Code with respect to the com¬ 
promise of any criminal case arising 
under chapter 23 or part V or VI of 
subchapter A of chapter 27 of the Inter¬ 
nal Revenue Code, except where the 
criminal liability relates only to delin¬ 
quency in registration or delinquency in 
payment of tax. 

2. In any case in which a general offer 
is made in compromise of civil or crim¬ 
inal liability compromisable by the Com¬ 
missioner of Internal Revenue and of 
criminal liability compromisable by the 
Commissioner of Narcotics, they may 
jointly exercise the authority of the 
Secretary, the Under Secretary, or any 
Assistant Secretary under section 3761 
(a) of the Internal Revenue Code. 

3. Treasury Department Order No. 
150-25, dated June 1, 1953, is modified 
accordingly. 

Dated: November 17, 1953. 

[seal] H. Chapman Rose, 

Acting Secretary of the Treasury. 

[F. R. Doc. 53-9844; Filed, Nov. 20, 1953; 

8:54 a. m.J 
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DEPARTMENT OF THE INTERIOR 

Bureau of Reclamation 


Beau River Project, Utah 


ORDER OF REVOCATION 


August 14. 1952. 

Pursuant to the authority delegated 
by Departmental Order No. 2515 of April 
7, 1949 (14 P. R. 1937), I hereby revoke 
Departmental Order of August 31, 1948, 
insofar as said order affects the follow¬ 
ing described lands; provided however 
that such revocation shall not affect the 
withdrawal of any other lands by said 
order or affect any other orders with¬ 
drawing or reserving the lands herein¬ 
after described: 

Salt Lake Base and Meridian, Utah 
T. 12N.. R. 9W* 

Sec. 1, all. 


The above area aggregates 636.92 


acres. 


G. W. Linewbaver, 
Assistant Commissioner. 


November 17, 1953. 

I concur. The records of the Bureau 
of Land Management will be noted ac¬ 
cordingly. 

The soil is a sandy clay loam and 
fairly free of surface rock. The topog¬ 
raphy is gently sloping. Adjoining land 
is now cultivated to small grains by dry- 
farm methods. 

This order shall not otherwise become 
effective to change the status of the de¬ 
scribed lands until 10:00 a. m. on the 
35th day after the date of this order. 
At that time the said lands shall become 
subject to application, petition, location 
and selection under the applicable pub¬ 
lic-land laws, subject to valid existing 
rights, the provisions of existing with¬ 
drawals. the requirements of applicable 
laws, and the 91-day preference right 
filing period for veterans and others en¬ 
titled to preference under the act of 
September 27. 1944 ( 58 Stat. 747; 43 
U. S. C. 279-284), as amended. 

Information showing the periods dur¬ 
ing which, and the conditions under 
which, veterans and others may file ap¬ 
plications for these lands may be ob¬ 
tained on request from the Manager of 
the Land and Survey Office, Salt Lake 
City, Utah. 

William Pincus, 
Assistant Director, 
Bureau of Land Management. 


|P. R, Doc. 63-9803; Piled, Nov. 20, 1953; 
8:46 a. m.J 


Office of the Secretary 

Fort Belknap Indian Community, 
Montana 

ADOPTION OF FEDERAL INDIAN LIQUOR LAWS 

ON reservation 

Pursuant to the act of August 15, 1953 
(Public Law 277—83d Cong., 1st Sess.), 
I certify that the following ordinance 
relating to the application of the Federal 
Indian liquor laws on the Fort Belknap 
Reservation was duly adopted by the 
Fort Belknap Indian Community of 


Montana which has jurisdiction over the 
area of Indian country included in the 
resolution: 

Whereas Public Law 277. 83d Congress, 
approved August 16. 1953 provides that sec¬ 
tions 1154. 1156. 3113. 3488 and 3618 o l title 
18, United States Code, commonly referred 
to as the Federal Indian liquor laws, shall 
not apply to any act or transaction within 
any area of Indian country provided such 
act or transaction is In conformity with both 
the laws of the State In which such act or 
transaction occurs and with an ordinance 
duly adopted by the tribe having Jurisdiction 
over such area of Indian country, certified 
by the Secretary of the Interior, and pub¬ 
lished In the Federal Register. 

Therefore, be It resolved that the Introduc¬ 
tion or possession of Intoxicating bever¬ 
ages shall be lawful within the Indian 
country under the Jurisdiction of the Fort 
Belknap Indian Community: Provided, That 
such Introduction or possession is In con¬ 
formity with the laws of Montana. 

Be it further resolved that any tribal laws, 
resolutions or ordinances heretofore enacted 
which prohibits the introduction or posses¬ 
sion of intoxicating beverages are hereby 
repealed. 

Orme Lewis, 

Assistant Secretary of the Interior. 

November 17, 1953. 

|F. R. Doc. 63-9805; Filed. Nov. 20. 1953; 

, 8:56 a. m.J 


Cheyenne River Sioux Tribe of 
South Dakota 

ADOPTION OF FEDERAL INDIAN LIQUOR LAWS 
ON RESERVATION 

Pursuant to the act of August 15. 1953 
(Public Law 277. 83d Cong., 1st Sess.), 
I certify that the resolution designated 
as Resolution No. 99-53 was duly adopted 
by the Cheyenne River Sioux Tribe of 
South Dakota which has jurisdiction 
over the area of Indian country included 
in the resolution. 

Orme Lewis, 

Assistant Secretary of the Interior. 

November 17, 1953. 

|Resolution No. 99-53] 

Whereas. Public Law 277, repealing what 
is commonly known as the Indian Liquor 
Law. provides in part that the provisions of 
sections 1154. 1156, 3113. 3488 and 3618 of 
Title 18, United States Code, shall not apply 
within any area that is not Indian country, 
nor to any act or transaction within any 
area of Indian country provided such act or 
transaction is in conformity both with the 
laws of the State in which the act or trans¬ 
action occurs and with an ordinance duly 
adopted by the tribe having jurisdiction over 
such area of.Indlan country, certified by the 
Secretary of the Interior, and published in 
the Federal Register; 

Now. therefore, be it resolved, by the Chey¬ 
enne River Sioux Tribal Council, this 27th 
day of August, 1953, that from and after this 
date the sale, trade, transport or manufac¬ 
ture of intoxicating liquor and non-intoxi¬ 
cating beer or wine on the Cheyenne River 
Sioux Reservation shall be controlled by the 
provisions of the attached ordinances, sub¬ 
ject to certification by the Secretary of the 
Interior, and publication in the Federal Reg¬ 
ister as provided by the said Public Law 277, 
and 

Be It further resolved, that Section 
XXV 111—Liquor Violation—of Ordinance No. 
9, Chapter V of the Code of Offenses of the 


Cheyenne River Sioux Tribal Court Is hereby 
repealed, and 

Be it further resolved, that In lieu of the 
said Section XXVIII. hereby repealed, there 
shall be Inserted in the Code of Offenses, also 
numbered XXVIII, the following section: 

Sbc. XXVIII. Drunken driving. Any per¬ 
son who shall operate a motor vehicle 
while under the influence of Intoxicating 
liquor shall be deemed guilty of an offense, 
and upon conviction thereof shall be sen¬ 
tenced to labor for a period not to exceed 00 
days or to a fine not to exceed $100.00. or to 
both such imprisonment or fine, with costs, 
and upon any subsequent conviction of such 
offense shall, in addition to such imprison¬ 
ment or fine, or both, be prohibited from 
operating a motor vehicle for a period of one 
year. 

and. 

Be it further resolved, that a supplemental 
section, numbered LIII, shall be added to the 
said Ordinance No. 9. Chapter V, of the Code 
of Offenses, to read as follows: 

Sec. LIII. Sole of intoxicating liquor to 
minors. Any person, not covered by the pro¬ 
visions of the attached ordinances, who shall 
sell or give to any person under 21 years of 
age any intoxicating liquor, shall be deemed 
guilty of an offense, and upon conviction 
thereof shall be sentenced to labor for a 
period not to exceed 60 days, or to a fine not 
to exceed $100.00, or to both such imprison¬ 
ment or fine, with costs. 

Certificate of Secretary. I, Alice Bowfccr, 
the duly elected, qualified and acting secre¬ 
tary of the Cheyenne River Sioux Tribal 
Council, do hereby certify that the above 
resolution was duly adopted by the Cheyenne 
River Sioux Tribal Council, which is com¬ 
posed of IS members of whom 14, constitut¬ 
ing a quorum, were present at a meeting duly 
noticed, called, convened, and held at Chey¬ 
enne Agency, South Dakota. August 25. 26 
and 27, 1953. by a vote of 11 for 0 against and 
3 not voting. 

Alice Bowker. 

Secretary. 

Cheyenne River Sioux Tribal Council. 

|Ordinance No._] 

Chapter XI— Intoxicating Liquors 

Section I. Any person, firm, company as¬ 
sociation or corporation desiring to engage 
in the possession, sale, trade, transport or 
manufacture of Intoxicating liquors on the 
Cheyenne River Sioux Reservation shall com¬ 
ply with the rules and regulations set forth 
in this ordinance. 

Sec. II. Granting of licenses. Any person, 
firm, company, association or corporation au¬ 
thorized to sell, trade, transport or manufac¬ 
ture intoxicating liquors in the communities 
on the Reservation, or other designated 
place, shall make application in writing for 
a permit and present same to the Cheyenne 
River Sioux Tribal Council for approval. 

Sec. in. Payment of licerise fees. Any 
person, firm, company, association or cor¬ 
poration authorized to sell, trade, transport 
or manufacture intoxicating liquor within 
the territorial limits of the Reservation on 
restricted or tribally owned or controlled 
land shall pay to the Tribal Treasurer In an¬ 
nual payments on January 1 of each calendar 
year, the following prescribed fees: 

(a) For operating a plant distilling in¬ 
toxicating liquors—two thousand dollars: 

(b) For operating n wholesale liquor 
6tore—fifteen hundred dollars; 

(c) For operating a package liquor store— 
one hundred dollars; 

(d) For on sale dealers—one hundred and 
fifty dollars; 

(e) Fbr solicitors—twenty-five dollars. 

(f) For transportation companies — 
twenty-five dollars: 

(g) For clubs as on sale dealers—two hun¬ 
dred dollars: 
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(h) For dealers in high point beer, being 
on sale dealers under part (d) hereof. 

Sec. IV. Restrictions as to eligibility of 
licenses. The granting of licenses under 
this ordinance shall be subject to the fol¬ 
lowing restriction: 

(a) No license under part (d) of section 
3 hereof shall be granted where the appli¬ 
cant’s place of business is within one hun¬ 
dred yards, measured by the regular and 
usual path of travel, of any door or exit 
ef any school or church: 

(b) No license shall be granted to operate 
on the campus of any educational insti¬ 
tution. or within two hundred yards of the 
outside boundary thereof: 

(c) No more than one license of any or 
different classes shall be issued to any one 
person except that: 

1. Both an on sale and a package dealer's 
license may be granted to a club or a person 
operating a hotel, the respective business 
operated under such licenses to be conducted 
in disconnected rooms on the licensee’s 
premises; 

2. Three licenses under part (c) of sec¬ 
tion 3 hereof may be issued to the same 
person, the business under each to be oper¬ 
ated in a separate town or community; 

(d) Any licensee under parts (a), (b) f 

(c), or (d) of section 3 hereof must be: 

1. A resident of the Cheyenne River Reser¬ 
vation for more than one year next prior to 
application for such license; 

2. A person of good moral character, never 
convicted of a felony; 

3. The owner or actual lessee of the prem¬ 
ises where the applicant Intends to conduct 

business; 

4. The sole owner of the business to be 
operated under the license. 

8ec. V. Period covered by license . The 
period covered by licenses under section 3 
hereof shall be from twelve o’clock noon on 
the thirty-first day of December to twelve 
o’clock noon on the thirty-first day of next 
December and the full fee shall be charged 
for any license for any part of such period. 

Sec. VI. License required. It shall be 
unlawful for any person, firm, association 
or corporation to engage In, pursue, or trans¬ 
act any business In liquor traffic within the 
territorial limits of the Reservation on re¬ 
stricted or trlbally owned or controlled land 
without first having a license therefor as 
herein provided. The Tribal Council shall 
not approve an application for such license 
unless the applicant agrees in writing to 
comply with the provisions of this ordinance. 

Sec. VII. Complying with laws and regu¬ 
lations. Any person, firm, company, asso¬ 
ciation or corporation licensed and operat¬ 
ing a business within the territorial limits 
of the Reservation under the provisions of 
this ordinance shall comply with all laws 
and regulations as provided by the Code of 
Offenses of the Cheyenne River Sioux Tribal 
Court: Provided, That any person, firm, com¬ 
pany, association or corporation proved to 
be charging excessive rates, or failing to 
comply with all the provisions of this ordi¬ 
nance, or otherwise indulging in practices 
detrimental to the economic and/or moral 
welfare of the tribe or its members shall 
have its license revoked. 

Sec. vm. Transfer of license. In the 
event a licensee under this ordinance trans¬ 
fers the ownership of his place of business 
to another person, firm, company, associa¬ 
tion or corporation, he may also transfer his 
license without additional cost to the parties 
concerned: Provided, That notice of inten¬ 
tion of such transfer shall be filed with the 
Tribal Council not less than thirty days be¬ 
fore the effective date of the transfer, and 
that record of such transfer shall be made 
with the Tribal Treasurer. 

Sec. EX. Restrictions on general conduct 
°t business in intoxicating liquors. Con¬ 
duct of business authorized under this ordi¬ 
nance by licensees shall be subject to the 
following restrictions; 
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(a) No licensee under part (d) of section 
3 of this ordinance shall make delivery of 
intoxicating liquor outside of his place of 
business. 

<b) No licensee shall sell any Intoxicating 
liquor: 

1. To any person under the age of twenty- 
one year; 

2. To any person who Is intoxicated at 
the time, or who is known to the seller to 
be an habitual drunkard; 

3. To any person to whom the seller has 
been requested in writing not to make such 
sale, where such request is by the Tribal 
Council, any police or peace officer, or the 
husband, wife, mother, father, brother, 
sister, or child of the person; 

4. To any spendthrift, ttnsane, or feeble¬ 
minded person. 

5. To any person who is known to be the 
object of charity, or Is known to be sup¬ 
ported by any charitable association or 
institution. 

(c) No licensee of any class shall sell, 
serve, or allow to be consumed on the prem¬ 
ises covered by the license, intoxicating 
liquor t other than in the hours permitted 
by his license; 

(d) No licensee under parts (d), (g). and 
(h) of section 3 hereof shall sell, serve, or 
allow to be consumed on the premises cov¬ 
ered by the license. Intoxicating liquor be¬ 
tween the hour of two o'clock a. m. and the 
hour of seven o'clock a. m. of any day. and 
no licensee under part (c) of section 3 
hereof shall sell Intoxicating liquor between 
the hour of ten o'clock p. m. and the hour 
of seven o’clock a. m. of the following day 
except on Saturday when no intoxicating 
liquor shall be sold under such license be¬ 
tween the hour of twelve o’clock midnight 
and the hour of seven o’clock a. m. of the 
following day. and no licensee of any class 
shall sell intoxicating liquor on Sunday, 
Memorial Day, or on any general or special 
election day, until after the close of the 
polls on such election day; 

(e) No licensee under part (d) of section 
3 hereof shall be permitted to serve intox¬ 
icating liquor except on the premises au¬ 
thorized by his license. The view through' 
the windows of such premises shfcll be com¬ 
pletely unobstructed either by curtains, 
advertising, window glazing, or any other 
obstruction whatsoever, and no intoxicat¬ 
ing liquor shall be served in any booth 
wherein all the occupants are not within 
full view of the bartender, or other person 
in charge of the establishment, and observ¬ 
able from all points In the said room, and 
that no license shall allow any game of skill 
or chance or dancing or athletic contest, 
or other form, of amusement or recreation 
on said premises, or permit any slot machine 
or other like devices in or about the licensed 
premises; 

(f) No on sale licensee shall permit any 
person less than twenty-one years old on the 
premises where the business under the 
license Is authorized, except when such per¬ 
son Is in the company of his parent or 
guardian; 

(g) No licensee of any class shall permit 
any intoxicated person to enter the premises 
where the business under the license is au¬ 
thorized or to become intoxicated thereon or 
therein; 

(h) No licensee under parts (d), (g), and 
(h) of section 3 hereof shall be permitted to 
serve patrons who are not seated, nor will 
patrons be permitted to move drinks from 
one part of the room to another, and It shall 
be the responsibility of the bartender, or per¬ 
son In charge of the establishment, to assure 
compliance with this provision. 

Sec. X. Sale of used containers prohibited. 
No person,shail buy or sell any package which 
has previously contained intoxicating liquor 
sold under the provisions of this ordinance, 
or refill any such package: Provided, however, 
That this section shall not apply to beer con¬ 
tainers. 
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Sbc. XI. High point beer . A license un¬ 
der part (h) of section 8 hereof is author¬ 
ized to operate as both a package dealer and 
an on sale dealer in high point beer, and in 
no other intoxicating liquor. 

Sec. XII. Scope of ordinance. The provi¬ 
sions of this ordinance, unless the context 
otherwise clearly requires, shall be construed 
to relate only to intoxicating liquor, and not 
to non-intoxicating beer or wine. 

Sec. XIII. Definitions. Terms used In this 
ordinance, unless the context otherwise 
plainly requires, shall mean: 

(a) "Intoxicating liquor", any liquid, 
either commonly used, or reasonably adapted 
to use, for beverage purposes, and containing 
In excess of three and two-tenths per centum 
of alcohol by weight; 

(b) "Reservation", any restricted Indian 
land, whether trlbally or individually owned, 
contained within the original boundaries of 
the Cheyenne River Reservation as defined 
and described by the Act of March 2. 1889. 

(c) "High point beer”, any beer having an 
alcoholic content in excess of three and two- 
tenths per oentum by weight, and not in 
excess of six per centum by weight; 

(d) "Distiller", any person who owns, or 
who himself or through others, directly or 
indirectly, operates or aids in operating any 
distillery or other establishment for the pro¬ 
duction. rectifying, blending or bottling of 
intoxicating liquor other than high point 
beer; 

(e) "Sale", the transfer, for a considera¬ 
tion. of title to any alcoholic beverage; 

(f) “Package", the bottle or immediate 
container of any alcoholic beverage; 

(g) "Off sale", the sale of any alcoholic 
beverage for consumption off the premises 
where sold; 

(h) "On sale", the sale of any alcoholic 
beverage for consumption only upon the 
premises where sold; 

(i) "Wholesaler", any person who sells 
alcoholic beverages to retailers for resale; 

(J) "Retailer", any person who sells alco¬ 
holic beverages for other than resale; 

(k) "Hotel", any building wherein is regu¬ 
larly and continuously conducted a hotel 
business, with its lobby or office on the 
ground floor, with an adequate staff for the 
conduct of its business, and which main¬ 
tains for the accommodation of patrons at 
least ten rooms, and which maintains as an 
integral part thereof, or attached thereto, a 
dining room or cafe, with appropriate facili¬ 
ties for seating at least twenty persons at 
one time; 

(l) "Club" any organization duly licensed 
by the Tribal Council for civic, fraternal, or 
business purposes, or for Intellectual im¬ 
provement, or for promotion of sports, which 
club has more than twenty-five members and 
has for more than one year owned or leased 
a building or portion thereof adequate for 
the accommodation of its members and 
whose affairs and management are conducted 
by a board of directors or similar body chosen 
by its members and none of whose members, 
officers, agents, or employees, directly or in¬ 
directly. received any profit from sale of 
beverages other than a reasonable salary; 

(m) "Transportation company”, any com¬ 
mon carrier or operator of a private vehicle 
transporting or accepting for transportation 
any intoxicating liquor, but not including 
transportation by carriers in Interstate com¬ 
merce where the shipment originates outside 
of the reservation and is destined to a point 
outside of the reservation; 

(n) "Solicitor", any person employed by 
a licensed wholesaler within or without the 
reservation, or by any distiller or manufac¬ 
turer within or without the reservation, who 
solicits orders of intoxicating liquor from 
wholesale or retail dealers within the res¬ 
ervation; 

Sec. XIV. Licensee whose license has been 
revoked; ineligible for one year . Any li¬ 
censee tinder this ordinance, whose license is 
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revoked under section 7 hereof, shall not 
lor a year thereafter he granted any license 
under this ordinance. When within such 
year application for a license is made by 
any member of the family of any such for¬ 
mer licensee, or any of his employees or 
former employees, the license may be granted 
only upon affirmative and satisfactory proof 
that such former licensee will have no in¬ 
terest whatsoever in the business. 

Sec. XV. Conformity to state laws and 
regulations. In any matters relating to the 
sale, trade, transport or manufacture of in¬ 
toxicating Hquor on the reservation that 
are not covered by this ordinance, the laws 
and regulations of the State of South Dakota 
governing such sale, trade, transport and 
manufacture of intoxicating liquor shall be 
applicable on the reservation: Provided , 
however. That the Tribal Council shall main¬ 
tain Jurisdiction and administration, 

[Ordinance No.-] 

XII— Non-Intoxicating Liquor 

Section I. Any person, firm, company, as¬ 
sociation or corporation desiring to engage 
in the possession, sale, trade, transport or 
manufacture of non-intoxicating beer or 
wine on the Cheyenne River Sioux Reser¬ 
vation shall comply with the rules and regu¬ 
lations set forth in this ordinance. 

Sec. n. Granting of licenses. Any person, 
firm, company, association, or corporation 
authorized to sell, trade, transport, or man¬ 
ufacture non-intoxicating beer or wine in 
the communities on the Reservation, or 
other designated place, shall make appli¬ 
cation in writing for a permit and present 
same to the Cheyenne River Sioux Tribal 
Council for approval. 

Sec. III. Payment of license fees. Any 
person, firm, company, association, of cor¬ 
poration authorized to sell, trade, transport 
or manufacture non-intoxicating beer or 
wine within the territorial limits of the Res¬ 
ervation on restricted or tribal owned and 
controlled land shall pay to the Tribal Treas¬ 
urer in annual payment on January 1 of each 
calendar year, the following prescribed fees: 

(a) For manufacturers—one hundred and 
twenty-five dollars; 

(b) For wholesalers—one hundred dollars; 

(c) For package dealers — twenty-five 
dollars; 

(d) For retail dealers, being both package 
dealers and on sale dealers, forty dollars; 

(e) For operating a concession, such as 
at a rodeo, fair, 4th of July celebration, etc., 
a fee of not less than $50.00 in addition to 
the regular fee of $40.00 for retail dealers 
under part (d) hereof: Provided, That con¬ 
cessions at such public gatherings may be 
operated upon a percentage basis at the op¬ 
tion of the Tribal Council, or its authorized 
representative. 

Sec. TV. Restrictions on eligibility of licen¬ 
sees. The granting of licenses under this 
ordinance shall be subject to the following 
restrictions. 

(a) Any individual applicant for a license 
must be a resident of the Cheyenne River 
Reservation for more than a year next prior 
to application for such license; 

(b) Any applicant for a license must be 
the owner or actual lessee of premises where 
the business is to be conducted, and the sole 
owner of the business to be operated under 
such license; 

(c) 8uch premises must conform to all the 
laws, health and fire regulations applicable 
thereto, and be a safe and proper place. 

Sec. V. Period covered by license. The 
period covered by license shall not exceed 
one year and shall expire at midnight on the 
next thirty-first of December following the 
date on which It becomes effective, and the 
full fee shall be charged for any license for 
a portion of such period. 

Sec. VI. Restrictions on general conduct of 
business in non-intoxicating beer or wine. 


Conduct of business under this ordinance 
shall be subject to the following restrictions. 

(a) No licensee shall manufacture, bottle, 
transport, or sell any non-intoxicating beer 
or wine except from the premises specifically 
designated or described in his license; 

(b) No non-intoxicating beer or wine shall 
be sold by any dealer licensed under parts 

(a) and (b) of section 2 hereof in a package 
or bulk container of less than seventy-two 
fluid ounces; 

(c) No licensee shall sell or give to any 
person who is less than eighteen years old, 
non-intoxicating beer or wine; 

(d) No licensee under parts (c) and (d) 
of section 2 hereof shall sell, serve, or allow 
to be consumed on the premises covered by 
the license, any non-intoxicating beer or 
wine between the hours of two o’clock a. m. 
and seven o’clock a. m. of any day. or on any 
general or special election day until after the 
close of the polls on such election day. 

Sec. VII. Scope of ordinance. The provi¬ 
sions of this ordinance, unless the context 
otherwise clearly requires, shall be construed 
to relate only to non-intoxicating beer or 
wine, and not to Intoxicating liquor. 

Sec. vm. Definitions. Terms used in this 
ordinance, unless the context otherwise 
plainly requires, shall mean: 

(a) “Non-intoxicating beer”, any liquid 
either commonly used, or reasonably adapted 
to use, for beverage purposes, and which is 
produced wholly or in part from brewing of 
any grain or grains, malt or malt substitutes, 
and which contains any alcohol whatsoever, 
but not more than three and two-tenths per 
centum by weight; 

(b) "Non-Intoxicating wine,” any liquid 
other than beer, either commonly used, or 
reasonably adapted to use, for beverage pur¬ 
poses, and containing alcohol by weight to 
the extent of more than one-half of one 
per centum and not more than three and 
two-tenths per centum; 

(c) "Reservation.” any restricted Indian 
land, whether tribally or Individually owned, 
contained within the original boundaries of 
the Cheyenne River Sioux Reservation as 
defined and described by the Act of March 
2, 1889; 

(d) "Manufacturer,” any person who owns, 
or who himself or through others, directly or 
Indirectly, operates or aids In operating any 
establishment for the brewing, production, 
bottling, or blending of non-intoxicating 
beer or wine, or high point beer; 

(e) "Sale,” # the transfer, for a considera¬ 
tion, of title to any alcoholic beverage; 

(f) "Package,” the bottle or immediate 
container of any alcoholic beverage; 

(g) "Bulk container.” any package, or any 
container, within which container are one 
or more packages; 

(h) "Off sale,” the sale of any alcoholic 
beverage, for consumption off the premises 
where sold; 

(I) "On sale,” the sale of any alcoholic 
beverage for consumption only on the prem¬ 
ises where sold; 

(J) “Wholesaler,” any person who sells 
alcoholic beverage to retailers for resale; 

(k> "Retailer,” any person who sells alco¬ 
holic beverages for other than resale; 

(l) "Package dealer," any person other 
than a distiller, manufacturer, or wholesaler, 
who sells, or keeps for sale, any alcoholic 
beverage for consumption off the premises 
where sold; 

(m) "On sale dealer,” any person who 
sells, or keeps for sale, any alcoholic bever¬ 
age Tor consumption on the premises where 
sold; 

Sec. IX. License required. It shall be un¬ 
lawful for any person, firm, company, asso¬ 
ciation or corporation to engage in, pursue, 
or transact any business in non-intoxicating 
beer or wine within the territorial limits of 
the Reservation on restricted or tribally 
owned or controlled land without first hav¬ 


ing obtained a license therefor as herein 
provided. The Tribal Council shall not 
approve an application for such license un¬ 
less the applicant agrees in writing to com¬ 
ply with the provisions of this ordinance. 

Sec. X. Complying with laws and regula¬ 
tions. Any person, firm, company, associa¬ 
tion or corporation licensed and operating 
a business within the territorial limits of 
the Reservation under the provisions of this 
ordinance shall comply with all laws and 
regulations as provided by the Code of Of¬ 
fenses of the Cheyenne River Sioux Tribal 
Court: Provided , That any person, firm, 
company, association or corporation proved 
to be charging excessive rates, or failing to 
comply with all the provisions of this ordin¬ 
ance, or otherwise indulging in practices 
detrimental to the economic and/or moral 
welfare of the tribe or its members shall have 
its license revoked. 

Sec. XI. Transfer of license. In the event 
a licensee under this ordinance transfers the 
ownership of his place of business to another 
persons, firm, company, association or cor¬ 
poration, he may also transfer his license 
without additional cost to the parties con¬ 
cerned: Provided, That notice of Intention 
of such transfer shall be filed with the Tribal 
Council not less than thirty days before the 
effective date of the transfer, and that record 
of such transfer shall be made with the 
Tribal Treasurer. 

Sec. XII. Licensee whose license has been 
revoked; ineligible for one year. Any li¬ 
censee under this ordinance, whose license 
is revoked under section 10 hereof, shall not 
for a year thereafter be granted any license 
under this ordinance. When within such 
year application for a license is made by any 
member of the family of any such former 
licensee, or any of his employees or former 
employees, the license may be granted only 
upon affirmative and satisfactory proof that 
such former licensee will have no interest 
whatsoever in the business. 

Sec. XTTT Conformity to state laws and 
regulations. In any matters relating to the 
sale, trade, transport or manufacture of non- 
intoxicating beer or wine on the Reservation 
that are not covered by this ordinance, the 
laws and regulations of the State of South 
Dakota governing such sale, trade, transport, 
and manufacture of non-intoxicating beer or 
wine shall be applicable on the reservation: 
Provided, however, That the Tribal Council 
shall maintain jurisdiction and administra¬ 
tion. 

[F. R. Doc. 53-9894; Filed, Nov. 20, 1953; 

8:55 a. m. ] 

DEPARTMENT OF LABOR 

Wage and Hour Division 

Learner Employment Certificates 

ISSUANCE TO VARIOUS INDUSTRIES 

Notice is hereby given that pursuant 
to section 14 of the Fair Labor Standards 
Act of 1938, as amended (52 Stat. 1068, 
as amended; 29 U. S. C. and Sup. 214), 
and Part 522 of the regulations issued 
thereunder (29 CFR Part 522), special 
certificates authorizing the employment 
of learners at hourly wage rates lower 
than the minimum wage rates applicable 
under section 6 of the act have been 
issued to the firms listed below. The 
employment of learners under these cer¬ 
tificates is limited to the terms and con¬ 
ditions therein contained and is subject 
to the provisions of Part 522. The effec¬ 
tive and expiration dates, occupations, 
wage rates, number or proportion of 
learners, and learning period for cer- 
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tificates issued under the general learner 
regulations <§§ 522.1 to 522.14) are as 
indicated below; conditions provided in 
certificates issued under special industry 
regulations are as established in these 
regulations. 

Single Pants, Shirts and Allied Gar¬ 
ments, Women’s Apparel, Sportswear 
and Other Odd Outerwear, Rainwear, 
Robes and Leather and Sheep-Lined 
Garments Divisions of the Apparel In¬ 
dustry Learner Regulations (29 CFR 
522.160 to 522.168, as amended June 2, 
1952, 17 F. R. 3818). 

Benjamin & Johnes, Inc., 413 South Clin¬ 
ton Avenue, Dunn, N. C., effective 11-6-53 
to 11-5-54; 10 learners for normal labor 
turnover purposes (women’s foundation gar¬ 
ments). 

Blue Ridge Manufacturers, Inc., Chris- 
tionsburg. Va.. effective 11-14-53 to 11-13-54; 
10 percent of the total number of factory 
production workers for normal labor turn¬ 
over purposes (men’s and boys* dungarees). 

Brookfield Mills, Inc., Sanford, Fla., ef¬ 
fective 11-9-53 to 5-6-54; 20 learners for ex¬ 
pansion purposes (women’s nightgowns and 
pajamas). 

Carlton Shirt Co., Inc., Mena, Ark., ef¬ 
fective 11-4-53 to 4-11-54; 50 additional 
learners for expansion purposes (men’s and 
boys’ shirts) (supplemental certificate). 

Cater Frock Co., New Braunfels, Tex., ef¬ 
fective 11-9-53 to 11-8-54; 10 learners for 
normal labor turnover purposes (children’s 
dresses). 

Clover Dress Co., Inc.. 92 South Empire 
Street, Wilkes-Barre, Pa., effective 11-9-53 to 
11-8-54; 10 percent of the total number of 
factory production workers for normal labor 
turnover purposes (misses’ and women’s 
dresses). 

Hartsvtlle Manufacturing Co., Hartsvllle. 
S. C., effective 11-4-53 to 5-3-54: 25 learners 
for expansion purposes (ladies’ dresses). 

Hazlehurst Manufacturing Co.. Hazlehurst, 
Ga., effective 11-5-53 to 5-4-54; 15 learners 
for expansion purposes (ladies’ lingerie). 

Hazlehurst Manufacturing Co.. Hazle¬ 
hurst. Ga.. effective 11-5-53 to 11-4-54; 10 
learners for normal labor turnover purposes 
(ladies’ lingerie). 

The Jay Garment Co.. Brookville. Ind., ef¬ 
fective 11-16-53 to 11-15-54; 25 learners for 
expansion purposes (children’s cotton over¬ 
alls). 

Joyner-Fields, Inc., Sherman, Miss., ef¬ 
fective 11-3-53 to 11-2-54; 10 percent of the 
factory production force for normal labor 
turnover purposes (sport shirts). 

Kentucky Pants Co., 117 North Race Street, 
Glasgow. Ky., effective 11-16-53 to 11-15-54; 
10 percent of the total number of factory 
production workers for normal labor turn¬ 
over purposes (work pants). 

Madison Apparel Co., Inc., 296 Madison 
Street. Wilkes-Barre, Pa., effective 11-5-53 to 
11-1-54; 10 learners for normal labor turn¬ 
over purposes (dresses). 

Mode O’Day Corp., 840 Twelfth NW.. Mason 
City, Iowa, effective 11-6-53 to 11-5-54; 10 
learners for normal labor turnover purposes 
(ladies’ lingerie). 

Monticello Manufacturing Co., Montlcello, 
Miss., effective 11-24-53 to 11-23-54; 10 per¬ 
cent of the total number of factory produc¬ 
tion workers for normal labor turnover pur¬ 
poses (men’s cotton work pants). 

N & W Industries. Inc., Rocky Mount, Va., 
effective 11-17-53 to 11-16-54; 10 percent of 
the total number of factory production 
workers for normal labor turnover purposes 
(dungarees). 

Newport News Children’s Dress Co.. 824 
South Thirty-Ninth Street, Newport News, 
Va., effective 11-17-53 to 11-16-54; 10 per¬ 
cent of the total number of factory produc¬ 
tion workers for normal labor turnover pur¬ 


poses (children’s and girls* dresses and play 
suits). 

Rice Mills, Inc., Belton. S. C., effective 11- 
6-53 to 11-5-54; 10 learners for normal labor 
turnover purposes (bathrobes). 

Rocket Manufacturing Co., Inc., 1000 
Spring Street. Little Rock, Ark., effective 
11-13-53 to 5-12-54; 50 learners for expan¬ 
sion purposes (blouses). 

Salant & Salant, Inc., South First Street, 
Union City, Tenn., effective 11-14-53 to 11- 
13-54; 10 percent of the total number of 
factory production workers for normal labor 
turnover purposes (work shirts and work 
pants). 

Seamprufe, Inc., McAlester. Okla., effective 
11-9-53 to 11-6-54; 10 percent of the total 
number of factory production workers for 
normal labor turnover purposes (slips and 
lingerie). 

The Van Wert Manufacturing Co., Main 
and Market Streets. Van Wert. Ohio, effec¬ 
tive 11-16-53 to 11-15-54; 10 percent of the 
total number of factory production workers 
for normal labor turnover purposes (men’s 
pants, cotton utility Jackets, work shirts, 
etc.). 

Walterboro Manufacturing Corp.. Waiter- 
boro, S. C.. effective 11-9-53 to 11-8-54; 10 
percent of the total number of factory pro¬ 
duction workers for normal labor turnover 
purposes (dresses). 

Wyoming Valley Garment Co., 212 South 
Washington Street, Wilkes-Barre. Pa., ef¬ 
fective 11-17-53 to 11-16-54; 10 learners for 
normal labor turnover purposes (boys’ 
trousers). 

Cigar Industry Learner Regulations 
(29 CFR 522.201 to 522.211, as amended 
October 27. 1952, 17 F. R. 8633). 

H. N. Heusner & Son. Inc., 228-30 High 
Street. Hanover. Pa., effective 11-16-53 to 
11-15-54; 10 percent of the number of fac¬ 
tory workers. Cigar machine operating, 320 
hours at 65 cents an hour; cigar packing 
(cigars retailing for 6 cents or less), 160 
hours at 65 cents an hour; machine strip¬ 
ping, 160 hours at 65 cents an hour. 

I. Lewis Cigar Manufacturing Co., Second 
and Washington Streets. Steelton, Pa., effec¬ 
tive 11-21-53 to 11-20-54; 10 percent of the 
number mi factory workers. Cigar machine 
operating, 320 hours at 65 cents an hour; 
packing (cigars retailing for over 6 cents). 
320 hours at 65 cents an hour; cigar retail¬ 
ing for 6 cents or less, 160 hours at 65 cents 
an hour; machine stripping, 160 hours at 65 
cents an hour. 

John H. Swisher & Son. Inc., 600 Haines 
Avenue, Waycross, Ga.. effective 11-17-53 to 
11-16-54; 10 percent of the total number of 
workers. Cigar machine operating, 320 
hours; cigar packing (cigars retailing for 
more than 6 cents), 320 hours; (cigars re- 
taUlng for 6 cents or less), 160 hours; ma¬ 
chine stripping, 160 hours; each 65 cents an 
hour. 

John H. Swisher & Son. Inc., 501 East Six¬ 
teenth Street, Jacksonville, Fla., effective 
11-10-53 to 11-9-54; 10 percent of the total 
number of workers. Cigar machine operat¬ 
ing, 320 hours; cigar packing (cigars retail¬ 
ing for over 6 cents), 320 hours, cigars retail¬ 
ing for 6 cents or less, 160 hours; machine 
stripping, 160 hours; each 65 cents an hour. 

Glove Industry Learner Regulations 
(29 CFR 5S2.220 to 522.231, as amended 
July 13. 1953. 18 P. R. 3292). 

Indianapolis Glove Co.. Inc., Glenwood, 
Ark., effective 11-11-53 to 5-10-54; 35 learn¬ 
ers for expansion purposes (canton flannel 
and leather palm work gloves). 

Newton Glove Manufacturing Co., P. O. 
Box 271, Newton. N. C.. effective 11-21-53 to 
11-20-64; 10 percent of the total number at 
machine stitchers for normal labor turnover 
purposes (work gloves). 


Wells Lemont Corp., Barry, HI., effective 
11-3-53 to 11-2-54; 5 learners for normal 
labor turnover purposes (work gloves). 

Hosiery Industry Learner Regulations 
(29 CFR 522.40 to 522.51, as amended 
November 19, 1951, 16 F. R. 10733). 

Berkshire Knitting Mills. Andrews. N. C.. 
effective 11-24-53 to 11-23-54; 5 percent of 
the total number of factory production 
workers for normal labor turnover purposes. 

Villa Rica Hosiery Mills, Villa Rica. Ga.. 
effective 11-19-53 to 11-18-54; 5 percent of 
the total number of factory production 
workers Tor normal labor turnover purposes. 

Independent Telephone Ind us t r y 
Learner Regulations (29 CFR 522.82 to 
522.93, as amended January 25, 1950, 15 
F. R. 398). 

Thermal Belt Telephone Co.. Tryon, N. C.. 
effective 11-30-53 to 11-29-54. 

Shoe Industry Learner Regulations (29 
CFR 522.250 to 522.260, as amended 
March 17, 1952, 17 F. R. 1500). 

Rex Shoe Co.. Inc., 1950 Wyoming Avenue, 
Exeter Borough, Pa., effective 11-14-53 to 
11-13-54: 10 percent of the productive fac¬ 
tory workers. 

The following special learner certifi¬ 
cates were issued to the school-operated 
industries listed below: 

Oak Park Academy. Nevada. Iowa, effective 
9-1-53 to 8-31-54; print shop—compositor, 
pressman and related skilled and semi¬ 
skilled occupations; 5 learners: 350 hours at 
60 cents per hour, 325 hours at 65 cents per 
hour. 325 hours at 70 cents per hour; broom 
shop—broom maker (winder) stitcher, 
sorter, and related skilled and semiskilled 
occupations; 8 learners; 150 hours at 60 
cents per hour. 125 hours at 65 cents per 
hour, 125 hours at 70 cents per hour. 

The following special learner certif¬ 
icates were issued in Puerto Rico to the 
companies hereinafter named. The ef¬ 
fective and expiration dates, the number 
of learners, the learner occupations, the 
length of the learning period and the 
learner wage rates are indicated, 
respectively. 

Garrou. Inc., Cidrn. P. R„ effective 11-2-53 
to 5-1-54; 12 learners. Knitting, 240 hours 
at 30 cents an hour, 240 hours at 35 cents on 
hour; examining and inspecting. 240 hours 
at 30 cents an hour; looping. 480 hours at 
30 cents an hour, 480 hours at 35 cents an 
hour; seaming. 480 hours at 30 cents an hour, 
480 hours at 35 cents an hour: mending, 480 
hours at 30 cents an hour, 480 hours at 35 
cents an hour (full-fashioned hosiery). 

Maremont Manufacturing Corp., Bayamon, 
P. R., effective 11-2-53 to 5-1-54; 30 learn¬ 
ers. All factory production operations in¬ 
volved in the manufacture of leaf springs, 
160 hours at 33 cents an hour, 160 hours at 
40 cents an hour, 160 hours at 47 cents an 
hour (leaf springs for motor vehicles). 

Each certificate has been issued upon 
the employer’s representation that em¬ 
ployment of learners at subminimum 
rates is necessary in order to prevent 
curtailment of opportunities for em¬ 
ployment, and that experienced workers 
for the learner occupations are not avail¬ 
able. The certificates may be cancelled 
in the manner provided in the regula¬ 
tions and as indicated in the certificates. 
Any person aggrieved by the issuance of 
any of these certificates may seek a re¬ 
view or reconsideration thereof within 
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NOTICES 


fifteen days after publication of this no¬ 
tice in the Federal Register, pursuant 
to the provisions of Part 522. 


DEPARTMENT OF AGRICULTURE 

Commodity Credit Corporation 


Signed at Washington, D. C. # this 9th 
day of November 1953. 

Milton Brooke, 
Authorized Representative 
of the Administrator. 

|F. R. Doc. 53-9845; Filed, Nov. 20, 1953; 
8:55 a. m.) 


Sales of Certain Commodities at Fixed Prices 

NOVEMBER 1953 DOMESTIC AND EXPORT PRICE LISTS 

Pursuant to the Pricing Policy of Commodity Credit Corporation issued March 
22, 1950. as amended January 9, 1953 (15 F. R. 1593, 18 F. R. 176), and subject to 
the conditions stated therein, the following commodities are available for sale 
in the quantities and at the prices stated: 

Novkmbkk 1953 Kxi*ort PfitCE List 


ATOMIC ENERGY COMMISSION 

Patent Compensation Board 

i Docket No. 13] 

Arnold Pacyna 

NOTICE OF APPLICATION 

Notice is hereby given that Arnold 
Pacyna has filed an application before 
the Patent Compensation Board, United 
States Atomic Energy Commission, for 
an award. The application is based on 
a treatment of radio-active wastes and 
relates to alleged improvements in U. S. 
Patent 2,485,841. 

The application of Arnold Pacyna is 
on file with the Patent Compensation 
Board. Any person other than the ap¬ 
plicant desiring to be heard with refer¬ 
ence to the application should file with 
the Patent Compensation Board, United 
States Atomic Energy Commission, 
Washington 25, D. C.. within thirty days 
from the date of publication of this 
notice, a statement of facts concerning 
the nature of his interest. 

Sarah K. Grandstaff, 

Acting Clerk, 

Patent Compensation Board. 

November 16, 1953. 

IF. R. Doc. 53-9797; Filed. Nov. 20, 1953; 

8:45 a. m.j 


[Docket No. 14] 

Sherman Douglas Rapp 

NOTICE OF APPLICATION 

Notice is hereby given that Sherman 
Douglas Rapp has filed an application 
before the Patent Compensation Board, 
United States Atomic Energy Commis¬ 
sion, for an award. The application is 
based on an alleged invention of the 
Uranium Fission Bomb and Uranium 
Fission Slow Reactors. 

The application of Sherman Douglas 
Rapp is on file with the Patent Compen¬ 
sation Board. Any person other than 
the applicant desiring to be heard with 
reference to the application should file 
with the Patent Compensation Board, 
United States Atomic Energy Commis¬ 
sion, Washington 25, D. C., within thirty 
days from the date of publication of this 
notice, a statement of facts concerning 
the nature of his interest. 

Sarah K. Grandstaff, 

Acting Clerk , 

Patent Compensation Board . 

November 16, 1953. 

IF. R. Doc. 53-9798; Filed, Nov. 20. 1953; 

8:45 a. m.] 


Commodity and approximate 
quantity available (subject to 
prior sale) 


Export price list 


Cottonseed oil,refined, 601,000,000 
pounds. 1 

Cottonseed oil, crude, 25,000,000 
pounds.* 

Linseed oil, raw, 143,000,000 
pounds. 1 

Olive oil, edible, 202,825 galkms K. 

reanuts, shelled, happed (for 
crushing), approximately 10,000 
short tons. 


Corn, hulk, 50,000,000 bushels *.... 


Bkl basis f. o. h. tank cars or tank wagons at points of storage locations. A vail- 
able New Orleans PM A Commodity office. 

Bid hasis f. o. b. tank cars or tank wagons at producer’s mills. Available New 
Orleans PM A Commodity office. 

Bid basis f. o. b. tank ears at points of storage locations. Available Chiraj-o, 
Dallas, New Orleans, Portland, and Minneapolis PMA Commodity attires 

Bid basis in 50/55 gallon drums f. o. b. points of storage locations. Available 
Portland PMA Commodity office. 

Bid basis, f. a. s. vessel at specified ports, subject to terms and condition- of 
LSD A Announcement F 0-28/53. Peanuts may be 1953 crop peanuts Ac¬ 
quired by calling loans, as well as CCC stocks from previous crops. (These 
peanuts are also available as farmer’s stock for export on bid basis, f. o. b. 
points of storage locations subject to the terms and conditions of PSl>A 
Announcements CCC Peanut Forms 34 and 40.) Additional quantities of 
peanuts for ex|>ort will be announced as available under separate unnom.ee- 
nicnts. Available Fats and Oils Branch. Production and Marketing Ad¬ 
ministration. USDA, Washington 25, D. C., and New Orleans PMA Com¬ 
modity office. 

Market price on datenf sale at point of delivery, provided delivery takas place 
with 15 days unless otherwise agreed upon. 


1 These same lots also are available at domestic sides prices announced today. 


j\OVKMBEH 1953 DOMESTIC PRIC* LIST 


Commodity and approximate 
quantity available (subject to 
prior sale) 


Nonfat dry milk solids, in carload 
lots only, 340.000,000 pounds, 
spray; 75,000,000 pounds, roller. 

Salted creamery butter (In carload 
lots only), 2(50,000,000 pounds. 


Cheddar cheese, chcddar and twin 
styles (standard moisture basis, 
in carload lots only, 200,000,000 
pounds. 


Cottonseed oil, refined, 801,000,000 
pounds. 1 

Cottonseed Oil, Crude 25,000,000 
pounds.* 


Linseed oil, raw, 143,000,000 
pounds.* 

Olive oil, edible, 202,825 gallons K. 

Peanuts-Farmer’s stock: Vir¬ 
ginia type, bagged, 1951 crop, 
8,600 tons; 1952 crop, 9,000 tons. 
8panish: 1952 crop, 3,000 tons. 
Runners: 1952 crop, 19,000 tons. 

Dry' edible beans___ 


Large limn, bagged, 1952 crop, 
371,838 hundredweight. 
Baby lima, bagged 1950 and 
1951 crops, 69,718 hundred¬ 
weight. 


Seeds. 


Common and Willamette Vetch 
need, bogged, 149,3G0 hundred¬ 
weight. 


Domestic sales price 


Spray process, U. S. Extra Orodc, 17 cents per pound; roller process, V. 8. Extra 
Grade, 15 cents per pound. Prices apply “in store" at location of stocks in 
any State. (“In store" means nt the processor's plant or in storage at ware¬ 
house, but with any prepaid storage and out handling charges for the benelii of 
the buyer.) ' 

U. 8. Grade A and higher: All States except those listed below, 68.75 cents per 
pound. New York, New Jersey, Pennsylvania, New England, and other 
States bordering the Atlantic Ocean and Gulf of Mexico: G9.50 cents per pound. 
California, Oregon, and Washington: 69.75 cents per pound. U. 8. Grade B: 
2 cents per pound less than Grade A prices. Prices apply “tn store” at loca¬ 
tion of stocks in those States where butter is stored. ( ; ‘ln store" means at the 
processor's plant or warehouse but with any prepaid storage and outhandling 
changes for the benefit of the buyer.) 

U. 8. Grade A and higher: All States except those listed below: 39 cents per lb. 
New xork, New Jersey, Pennsylvania, New England, and other States 
bordering the Atlantic and Pacific Oceans and Gulf of Mexico: 44) cents per 
pound. U. 8. Grade B: 1 cent per pound less Hum Grade A prices. Prices 
apply “in store" at location of stocks in those States where cheese is stored. 
All prices are subjetT to usual adjustment for moisture content. (“In store” 
means at the processor's plant or warehouse but with any prepaid storage ami 
outhandling charges for the benefit of the buyer.) 

Market iirice but not less than the minimum crude price, with appropriate 
adjustments for refining, location and quulity f. o. b. tankcarsor tank wagons 
at paiuts of storage locations. Available New Orleans PMA Commodity 
office. Prices will not lx* reduced during i>eriod ending June 30, 1954. 

Market price but not less than 14 cents per ljound, prime. Valley basis, !, o. b. 
tank cars or tunk wagons at producer’s mills subject to premiums or discounts 
comjwrabJe to Bulletin 3 of the 1953 crop cottonseed price supi>ort program. 
Available New Orleans PMA Commodity office. Price will not be reduced 
during period ending June 30, 1954. 

Market price on date of sale. but not less than equivalent of the price support 
for flaxseed. Price will not be reduced during period ending May 81, 19M. 
Available Chicago, Dallas, New Orleans, Portland, and Minneapolis PMA 
Commodity offices. 

Market price or $2.68 per gallon in 55-gallon drums, whichever is higher, f. o. b. 
points of storage locations. Available Portland PMA Commodity oilier. 

Bin basis, f. o. b. points of storage locations, subject to the terms and conditions 
of Announcement CCC Peanut Form 40. In addition, fanner's stock pea¬ 
nuts from CCC Stocks including any 1953 crop peanuts acquired by calling 
loans, may be oHired under separate announcement for domestic crashing 
subject to the terras and conditions of CCC Pcauut Form 34. Available 
New Orleans PMA Commodity office. 

On ail beans, for areas other than those shown below, adjust price upward nr 
downward by an amount equal to the price support program dllfcrentioJ be- 
tween areas. Where no price support differential occurs, the price listed will 
apply. For other grades of all beans, adjust by mnrket differentials. Prices 
listed below, on all beans, arc at point of production. Amount of paid-in 
freight to lie added, as applicable. 

$12.05 per 100 pounds for U. 8. No. 1 basis, California points of production 
Available Portland PMA Commodity office. 

The market price but not less than: 67.10 per hundredweight for U. 8. Extra 
No. 1; $7 per hundredweight for U. 8. No. 1; $6.75 per hundredweight for U. S. 
No. 2. All prices f. o. b. California points of production. Available Portland 
PMA Commodity office. 

On all seeds except ladino: Offers will not be accepted for less than the minimum 
carlot weight as prescribed try railroad carrier's regulation at point of sterna 
However, if quantity available at any location is less tlian carlot, offers wifi 
be accepted for the entire lot. 

$G per loo pounds, f. o. b. point of production, plus any paid-in freight as appli¬ 
cable basis current freight rate at time of sale. Available Dallas Portland, 
and New Orleans PMA Commodity offices. 


* These same lots also are available at export sales prices announced today. 
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NOTICES 


ulations in which such authority appears 
and the person to whom the authority 
has been redelegated: 

New Mexico 

Sections 729.517 (b) (5), 729 518 , 729 519, 
729 522 (a), 729.524 (c). 729.527 (a), and 
729.528—Donald W. Vance and W. C. Hutch¬ 
ins, Jr.. Administrative Assistants ol the 
State PM A Office. 

(Sec. 375, 52 Stat. 66. as amended: 7 U. S. C. 
1375. Interpret or apply secs. 301, 358, 359, 
361-368, 373, 374; 52 Stat. 38. 62. 65. as 
amended. 55 Stat. 88. as amended; 66 Stat. 
27; 7 U. S. C. 1301, 1358, 1359, 1361-1368, 
1373. 1374) 

Issued at Washington, D. C., this 17th 
day of November 1953. 

Iseai.1 Howard H. Gordon. 

Administrator, Production and 
Marketing Administration. 

[P. R. Doc. 53-9817; Piled. Nov. 20, 1953;^ 
8:48 a. m.J 


Rural Electrification Administration 

(Administrative Order 4396) 
Allocation of Funds for Loans 
November 3, 1953. 

I hereby amend: 

(a) Administrative Order No. 935, 
dated July 23. 1945, by reducing the 
allocation of $25,000 therein made for 
"North Carolina 46066S1 Chowan” by 
$6,643 so that the reduced allocation 
ahall be $18,357; and 

(b) Administrative Order No. 3396, 
dated June 29, 1951, by rescinding the 
loan of $30,000 therein made for "North 
Carolina 66E Chowan”. 

[seal] Ancher Nelsen, 

Administrator . 

[P. R. Doc. 63-9823; Piled. Nov. 20, 1963; 

8:60 a. m.J 


| Administrative Order 4397 \ 

Oregon 

LOAN ANNOUNCEMENT ^ 

November 3. 1953. 

Pursuant to the provisions of the Rural 
Electrification Act of 1936, as amended, 
a loan contract bearing the following 
designation has been signed on behalf 
of the Government acting through the 
Administrator of the Rural Electrifi¬ 
cation Administration: 

Loan designation: Amount 

Oregon 26 N Wasco_$279,000 

[seal] Ancher Nelsen, 

Administrator. 

JP. R. Doc. 63-9824; Piled, Nov. 20, 1953; 
8:50 a. m.J 


(Administrative Order 4398] 
Georgia 

LOAN ANNOUNCEMENT 

November 3, 1953. 

Pursuant to the provisions of the 
Rural Electrification Act of 1936, as 


amended, a loan contract bearing the 
following designation has been signed on 
behalf of the Government acting through 
the Administrator of the Rural Electri¬ 
fication Administration: 

Loan designation: Amount 

Georgia 84R Cobb.$420,000 

[seal! Ancher Nelsen, 

Administrator. 

|F. R. Doc. 53-9825; Piled. Nov. 20, 1953; 
8:60 a. m.J 


| Administrative Order 43991 
Arkansas 

LOAN ANNOUNCEMENT 

November 3, 1953. 

Pursuant to the provisions of the Rural 
Electrification Act of 1936, as amended, 
a loan contract bearing the following 
designation has been signed on behalf of 
the Government acting through the Ad¬ 
ministrator of the Rural Electrification 
Administration: 


Loan designation: Amount 

Arkansas 11 P Jackson_$245. 000 


[seal] Ancher Nelsen, 

Administrator . 

(P. R. Doc. 63-9826; Piled, Nov. 20. 1953; 
8:51 a. m.) 


(Administrative Order 4400( 
Wisconsin 

LOAN ANNOUNCEMENT 

November 3, 1953. 

Pursuant to the provisions of the 
Rural Electrification Act of 1936, as 
amended, a loan contract bearing the 
following designation has been signed on 
behalf of the Government acting through 
the Administrator of the Rural Electri¬ 
fication Administration: 

Loan designation: Amount 

Wisconsin 66C Portage-Waupaca. $23,000 

[seal] Ancher Nelsen, 

Administrator. 

(F. R. Doc. 63-9827; Filed. Nov. 20, 1953; 
8:51 a. m.J 


(Administrative Order 4401] 
Montana 

LOAN ANNOUNCEMENT 

November 3,1953. 

Pursuant to the provisions of the 
Rural Electrification Act of 1936, as 
amended, a loan contract bearing the 
following designation has been signed 
on behalf of the Government acting 
through the Administrator of the Rural 
Electrification Administration: 


Loan designation: Amount 

Montana 15 S Fergus_$225, 000 


[seal] Ancher Nelsen, 

Administrator . 

|P. R. Doc. 63-9828; Piled. Nov. 20, 1953; 
8:61 a. m.J 


(Administrative Order 4403] 

Ohio 

loan announcement 

November 4, 1953. 

Pursuant to the provisions of the Rural 
Electrification Act of 1936, as amended, a 
loan contract bearing the following des¬ 
ignation has been signed on behalf of the 
Government acting through the Admin¬ 
istrator of the Rural Electrification Ad¬ 
ministration: 

Loan designation: Amount 

Ohio 33 P Auglaize--$200.000 

[seal] Ancher Nelsen, 

Administrator. 

(F. R. Doc. 53-9829; Filed, Nov. 20. 1953; 
8:51 a. m.J 


(Administrative Order 4402] 
Alabama 

loan announcement 

November 3, 1953. 

Pursuant to the provisions of the Rural 
Electrification Act of 1936, as amended, a 
loan contract bearing the following 
designation has been signed on behalf 
of the Government acting through the 
Administrator of the Rural Electrifica¬ 
tion Administration: 

Loan designation: Amount 

Alabama 18U Cullman-$540,000 

[seal] Ancher Nelsen. 

Administrator. 

JF. R. Doc. 63-9830; Piled. Nov. 20. 1953; 
8:51 a. m.) 


(Administrative Order 44041 
New Mexico 
loan announcement 

November 4, 1953. 

Pursuant to the provisions of the 
Rural Electrification Act of 1936, as 
amended, a loan contract bearing the 
following designation has been signed 
on behalf of the Government acting 
through the Administrator of the Rural 
Electrification Administration: 

Loan designation: Amount 

New Mexico 25K Luna-$1.725. 000 

[seal] Ancher Nelsen, 

Administrator. 

IF. R. Doc. 53-9831; Piled. Nov. 20. 1953; 
8:51 a. m.J 


(Administrative Order 4405] 

Texas 

LOAN ANNOUNCEMENT 

November 4, 1953. 

Pursuant to the provisions of the 
Rural Electrification Act of 1936. as 
amended, a loan contract bearing the 
following designation has been signed 
on behalf of the Government acting 
through the Administrator of the Rural 
Electrification Administration: 
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Loan designation: Amount 

Texas 125L Jasper— ---$514, 000 

[SEAL] ANCHER NELSEN, 

Administrator. 

[P. R. Doc. 53-0832; Piled, Nov. 20. 1953; 
8:51 a. m.J 


FEDERAL POWER COMMISSION 

[Docket No. E-6518] 

Kansas Gas and Electric Co. 

NOTICE OF ORDER AUTHORIZING ISSUANCE OF 
PREFERRED STOCK 

November 17, 1953. 

Notice is hereby given that on No¬ 
vember 16, 1953, the Federal Power 
Commission issued its order adopted No¬ 
vember 13, 1953, authorizing issuance 
of preferred stock in the above-entitled 
matter. 

[seal] Leon M. Fuquay, 

Secretary . 

[P. R. Doc. 53-9807; Piled, Nov. 20, 1953; 
8:46 a. m.J 


[Docket No. G-681] 

United Gas Pipe Line Co. 

NOTICE OF ORDER CANCELLING CERTIFICATE 
OF PUBLIC CONVENIENCE AND NECESSITY 

November 17, 1953. 
Notice Is hereby given that on Novem¬ 
ber 16,1953, the Federal Power Commis¬ 
sion issued its order adopted November 
12, 1953, in the above-entitled matter, 
cancelling certificate of public conven¬ 
ience and necessity issued on January 6, 
1950 (15 F. R. 268). 

[seal] Leon M. Fuquay, ' | 

Secretary. 

(P. R. Doc. 53-9808; Piled. Nov. 20, 1953; 
8:46 a. m.J 


[Project No. 2021] 

County of Placer, California 

NOTICE OF ORDER FURTHER EXTENDING 
PERIOD OF PRELIMINARY PERMIT 

November 17, 1953. 
Notice Is hereby given that on Novem¬ 
ber 16,1953, the Federal Power Commis¬ 
sion issued its order adopted November 
12,1953, further extending period of pre¬ 
liminary permit In the above-entitled 
matter. 

[seal] Leon M. Fuquay, 

Secretary. 

[F. R. Doc. 53-9809; Rled, Nov. 20, 1953; 
8:47 a. m.J 


Arizona Public Service Co. 

Notice of ORDER APPROVING AND DIRECTING 
DISPOSITION OF ACCOUNTING ADJUST¬ 
MENTS 

November 17, 1953. 

Notice is hereby given that on Novem- 
. 16, 1953, the Federal Power Commis¬ 
sion issued its order adopted November 


13, 1953, approving and directing dispo¬ 
sition of accounting adjustments in the 
above-entitled matter. 

[seal] Leon M. Fuquay, 

Secretary. 

[P. R. Doc. 53-9810; Piled. Nov. 20. 1953; 
8:47 a. m.J 


SECURITIES AND EXCHANGE 
COMMISSION 

[File No. 70-31451 

Attleboro Steam and Electric Co. 
et AL. 

ORDER AUTHORIZING ISSUE AND SALE OF 

SHORT-TERM UNSECURED PROMISSORY 

NOTES TO BANKS AND TO PARENT COMPANY 

November 17, 1953. 

In the matter of Attleboro Steam and 
Electric Company, Haverhill Electric 
Company, The Lowell Electric Light Cor¬ 
poration, Weymouth Light and Power 
Company, Worcester County Electric 
Company. New England Electric System, 
File No. 70-3145. 

New England Electric System 
(“NEES"), a registered holding com¬ 
pany, and its above named subsidiary 
companies, hereinafter individually re¬ 
ferred to as "Aleboro,” “Haverhill”, 
“Lowell”, “WeymoRtt^’, and “Worcester” 
and collectively referred to as “the bor¬ 
rowing companies”, having filed a joint 
application-declaration with this Com¬ 
mission pursuant to sections 6 (a), 7, 
9 (a), 10 and 12 (f) of the Public Util¬ 
ity Holding Company Act of 1935 (“the 
act”) and Rules U-23, U-42 (b) (2), 
U-43 (a), U-45 (b) (1) and U-50 (a) 
(2) and (3) promulgated thereunder 
with respect to the following proposed 
transactions; 

Lowell and Worcester propose to Issue 
to banks, from time to time but not later 
than December 31, 1953, unsecured 
promissory notes in the respective 
amounts of $200,000 and $3,500,000. At¬ 
tleboro, Haverhill and Weymouth pro¬ 
pose to issue to NEES, from time to time 
but not later than December 31,1953, un¬ 
secured promissory notes in the respec¬ 
tive amounts of $75,000, $100,000 and 
$150,000. 

Each of such notes to be issued to 
NEES will mature on April 1, 1954, and 
each of the notes to be issued to banks 
will mature six months after the issue 
date thereof. Such notes will bear in¬ 
terest at the prime rate of interest at 
the time of the issuance thereof. It is 
stated that said prime interest rate at 
the present time is 3*4 percent. 

According to the application-declara¬ 
tion, the proceeds derived from the pro¬ 
posed additional notes will be used for 
the payment of note indebtedness and 
construction and other purposes. 

Each of the borrowing companies has 
stipulated that if any permanent financ¬ 
ing is done prior to the maturity date of 
its then outstanding unsecured promis¬ 
sory notes, the proceeds derived there¬ 
from will be applied in reduction of, or 
in total payment of, notes then out¬ 
standing, and the amount of then au¬ 
thorized but unissued promissory notes 
will be reduced by the amount, if any. 


by which such permanent financing ex¬ 
ceeds the amount of the then outstand¬ 
ing unsecured promissory notes. At the 
present time Worcester has pending 
before the Commission an application- 
declaration (identified by File No. 70- 
3135) in which it seeks authority to is¬ 
sue 75,000 shares of $100 par value cumu¬ 
lative preferred stock (See Holding Com¬ 
pany Act Release No. 12177). Worcester 
has stipulated that if said sale of pre¬ 
ferred stock is approved by the Commis¬ 
sion and the proceeds therefrom are 
available prior to November 30, 1953, 
Worcester will relinquish all right to 
issue the $3,500,000 of notes proposed in 
the instant application-declaration. 

The application-declaration states 
that incidental services in connection 
with the proposed note issues will be 
performed at cost by New England 
Power Service Company, an affiliated 
service company, such cost being esti¬ 
mated not to exceed $100 for NEES and 
each borrowing company, or an aggre¬ 
gate of $600. 

The application-declaration further 
states that no State commission and no 
Federal commission, other than this 
Commission, has jurisdiction over the 
proposed transactions. 

NEES and the borrowing companies 
request that the Commission’s order 
herein become effective forthwith upon 
issuance. 

Due notice having been given of the 
filing of the application-declaration, and 
a hearing not having been requested or 
ordered by the Commission; and the 
Commission finding that the applicable 
provisions of the act and the rules pro¬ 
mulgated thereunder are satisfied and 
that no adverse findings are necessary; 
and deeming it appropriate in the public 
interest and in the interest of investors 
and consumers that said application- 
declaration be granted and permitted to 
become effective forthwith, without the 
imposition of terms and conditions other 
than those prescribed in Rule U-24: 

It is ordered , Pursuant to Rule U-23 
and the applicable provisions of the act, 
that said application-declaration be 
granted and permitted to become effec¬ 
tive forthwith, subject to the terms and 
conditions prescribed in Rule U-24. 

By the Commission. 

[SEAL] ORVAL L. DUBOIS, 

Secretary. 

[P. R. Doc. 53-9815; Filed, Nov. 20, 1953; 

8:48 a. m.J 


[Pile No. 70-3146J 
Delaware Power & Light Co. 

ORDER AUTHORIZING ISSUANCE AND SALE OF 
SHARES OF COMMON STOCK 

November 17,1953. 

Delaware Power & Light Company 
(“Delaware”), a registered holding com¬ 
pany and a public utility operating com¬ 
pany, having filed a declaration with this 
Commission pursuant to section 7 of the 
Public Utility Holding Company Act of 
1935 (“act”) and rules thereunder with 
respect to the following proposed 
transactions: 
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Delaware proposes to issue and sell 
232,520 shares of its Common Stock, par 
value $13.50 per share, and in addition to 
sell such shares, but not in excess of 
23.252 shares, as may be purchased'for 
the purpose of stabilizing the price of 
the common stock. The 232,520 shares 
of common stock will be offered to stock¬ 
holders in accordance with their pre¬ 
emptive rights and upon the basis of one 
share for each seven shares. Transfer¬ 
able warrants evidencing the right to 
subscribe will be issued to common stock¬ 
holders of record as of the close of busi¬ 
ness on November 25, 1953. Subject to 
such rights of the stockholders, the stock 
will also be offered to employees of Dela¬ 
ware and its subsidiaries in an amount 
not exceeding 150 shares per employee. 
The balance, if any, of the stock not sub¬ 
scribed for by holders of warrants and 
employees will be sold to underwriters. 

The Board of Directors of Delaware 
will, not later than 12:00 o’clock noon on 
November 23, 1953, determine the offer¬ 
ing price of the stock to stockholders and 
to employees, which price will be specified 
in the bids submitted by underwriters 
as the price to be paid the company for 
any unsubscribed stock. Immediately 
following determination by the Board of 
Directors of such offering price, notice 
of the price will be given to prospective 
bidders and will be publicly announced 
by the company. Bids for the unsub¬ 
scribed stock will specify the compensa¬ 
tion to be paid the underwriters. 

Delaware proposes that, for the pur¬ 
pose of stabilizing the price of its com¬ 
mon stock, it may purchase up to 23,252 
shares of its common stock on the New 
York Stock Exchange, the Philadelphia- 
Baltimore Stock Exchange, in the over- 
the-counter market, or otherwise. Such 
stabilization, if commenced, will be ter¬ 
minated not later than the time fixed 
for the acceptance of a bid for the pur¬ 
chase of the unsubscribed stock. Shares 
acquired by Delaware as a result of such 
stabilization will be included as part of 
the unsubscribed stock which will be 
sold to the underwriters. 

Delaware requests that the period be¬ 
tween the publication of the invitation 
for bids which it expects will take place 
on November 18, 1953, and the time of 
opening of bids be shortened to seven 
days in order that bids for the stock 
may be opened on November 25. 1953. 

The net proceeds from the proposed 
sale of common stock will be used to 
finance a portion of the construction 
program of Delaware and its two sub¬ 
sidiaries which, it is contemplated, will 
require expenditure of approximately 
$30,000,000 in 1953 and 1954. 

The issuance of the warrants and the 
issuance and sale of the 232,520 shares 
of common stock was approved by the 
Public Service Commission of Delaware 
by order dated October 15, 1953. Dela¬ 
ware requests that the Commission’s 
orders entered herein become effective 
upon the issuance thereof. 

Due notice having been given of the 
filing of the declaration, and a hearing 
not having been requested of or ordered 
by the Commission; and the Commis¬ 


NOTICES 

sion finding that the applicable provi¬ 
sions of the act and rules promulgated 
thereunder are satisfied and that no ad¬ 
verse findings are necessary, and deem¬ 
ing it appropriate in the public interest 
and the interest of investors and con¬ 
sumers that said declaration be per¬ 
mitted to become effective forthwith, all 
subject to the terms and conditions 
specified below: 

It is ordered, Pursuant to the appli¬ 
cable provisions of the act and the rules 
thereunder, that said declaration be, and 
the same hereby is, permitted to become 
effective forthwith, and that for the pur¬ 
poses of this proceeding the ten-day pe¬ 
riod for the invitation of bids, as pre¬ 
scribed by Rule U-50, be, and the same 
hereby is, shortened to a period of not 
less than seven days, all subject, how¬ 
ever, to the provisions of Rule U-24 and 
to the following terms and conditions: 

(1) That the proposed issue and sale 
of said stock shall not be consummated 
until the results of competitive bidding 
shall have been made a matter of record 
in this proceeding and a further order 
entered by this Commission on the basis 
of the record so supplemented, which 
order may contain such terms and con¬ 
ditions, if any, as may then be deemed 
appropriate, jurisdiction being reserved 
for this purpose; and 

(2) That jurisdiction be reserved with 
respect to the payment of all fees and 
expenses in connection with the pro¬ 
posed transactions, including fees and 
expenses of counsel for the successful 
bidders. 

By the Commission, 

[SEAL] ORVAL L. DUBOIS, 

Secretary. 

[P. R. Doc. 53-9814; Filed, Nov. 20, 1953; 

8:48 a. m.J 


[Pile No. 70-3148] 

Narragansett Electric Co. and New 
England Electric System 

NOTICE OP PROPOSED ISSUANCE AND SALE 
OF COMMON STOCK BY SUBSIDIARY TO 
PARENT COMPANY 

November 17, 1953. 
Notice is hereby given tha t Ne w Eng¬ 
land Electric System (“NEES”), a 
registered holding company, and The 
Narragansett Electric Company (“Nar¬ 
ragansett”), a wholly-owned subsidiary 
of NEES, have filed a joint application, 
pursuant to the Public Utility Holding 
Company Act of 1935 (“the act”), desig¬ 
nating sections 6 (b). 9 and 10 of the 
act and Rule U-42 (b) (2) promulgated 
thereunder as applicable to their pro¬ 
posed transactions, w T hich are summa¬ 
rized as follows: 

Under a contract dated October 27, 
1953, Narragansett proposes to issue 
and sell to NEES, prior to April 1, 1954, 
100,000 additional shares of $50 par 
value common stock at the price of $50 
per share. It Is indicated that such 
sale is proposed in order to provide Nar¬ 
ragansett with new money required to 
finance, in part, its 1954 construction 


program. The proceeds derived from 
the sale of the common stock will be 
applied by Narragansett to the payment 
of its then outstanding short-term note 
indebtedness and any balance will be 
used for construction or to reimburse 
its treasury therefor. 

The issue and sale of the common 
stock is subject to the jurisdiction of 
the Public Utility Administrator. De¬ 
partment of Business Regulation of the 
State of Rhode Island in which state 
Narragansett is organized and doing 
business. 

The expenses to be incurred in con¬ 
nection with said transactions are esti¬ 
mated at $12,500 for Narragansett and 
$300 for NEES. 

Applicants request that the Commis¬ 
sion's order be made effective upon 
issuance. 

Notice is further given that any in¬ 
terested person may, not later than De¬ 
cember 2, 1953 at 5:30 p. m., e. s. t., re¬ 
quest the Commission in writing that a 
hearing be held on such matter, stating 
the nature of his interest, the reasons 
for such request and the issues of fact 
or law, if any, raised by the said joint 
application which he desires to contro¬ 
vert, or may request that he be notified 
if the Commission should order a hear¬ 
ing thereon. Any such request should 
be addressed: Secretary, Securities and 
Exchange Commission, 425 Second 
Street NW., Washington 25, D. C. At 
any time after said date, said applica¬ 
tion, as filed or as amended, may be 
granted as provided in Rule U-23 of the 
rules and regulations promulgated under 
the act, or the Commission may exempt 
such transactions as provided in Rule 
U-20 (a) and Rule U-100 thereof. 

By the Commission. 

[seal] Orval L. DuBois, 

Secretary. 

IP. R. Doc. 53-9813; Piled, Nov. 20, 1953; 

8:47 a. m.J 


[File No. 70-3149] 
Narragansett Electric Co. 

NOTICE OP PILING REGARDING SALE OF PRE¬ 
FERRED STOCK AT COMPETITIVE BIDDING 

November 17,1953. 

Notice Is hereby given that an appli¬ 
cation-declaration has been filed with 
this Commission, pursuant to the Pub¬ 
lic Utility Holding Company Act of 1935 
(“the act”), by the Narragansett Elec¬ 
tric Company (“Narragansett”), a sub¬ 
sidiary of New England Electric System 
(“NEES”), a registered holding com¬ 
pany. The applicant-declarant has des¬ 
ignated sections 6 (a) (2), 6 (b) and 
7 (e) of the act and Rules U-42 (b) (2) 
and U-50 thereunder as applicable to 
the proposed transactions which are 
summarized as follows: 

Narragansett proposes to Issue and 
sell 150,000 shares of a new series of 
Preferred Stock of the par value of $50 
per share. Such sale will be pursuant 
to the competitive bidding requirements 

of Rule U-50. The dividend rate (which 








Saturday, November 21, 1953 


FEDERAL REGISTER 


7487 


shall be expressed in a multiple of 0.08 
of 1 percent and not in excess of 6 per¬ 
cent) and the price, exclusive of accrued 
dividends, to be paid to Narragansett 
(which shall be not less than $100 and 
shall not exceed $102.75 per share) will 
be determined by competitive bidding. 
Bids will be received up to 12 noon on a 
date, not less than ten days nor more 
than thirty days after the date of the 
invitation for bids, which the company 
shall fix by giving notice at least forty- 
two hours in advance to each prospec¬ 
tive bidder. 

The proceeds from the proposed sale 
of preferred stock (exclusive of accrued 
dividends and the expenses of issuance) 
are to be applied to the* payment of 
short-term note indebtedness presently 
outstanding in the aggregate of $6,250,- 
000 and, according to the application- 
declaration may be outstanding in the 
aggregate amount of $7,450,000 at the 
time the preferred stock is sold, and the 
balance, if any, of the proceeds will be 
used to pay for capitalizable expendi¬ 
tures or to reimburse the treasury there¬ 
for. 

According to Narragansett, the pro¬ 
posed issue and sale of preferred stock 
is subject to the jurisdiction of the Pub¬ 
lic Utility Administrator, Department of 
Business Regulation of the State of 
Rhode Island. Copies of the order of 
that State Commission are to be supplied 
by amendment. 

The estimated fees submitted in re¬ 
spect of filing fees, taxes, services of 
New England Power Service Company, 
an affiliated service company, printing, 
independent public accountants, counsel 
for Narragansett and mailing and mis¬ 
cellaneous charges aggregate $60,000. 
Legal fees and expenses of underwriters* 
counsel are to be supplied by amend¬ 
ment. 

It is requested that the Commission’s 
orders entered herein become effective 
upon the issuance thereof. 

Notice is further given that any inter¬ 
ested person may, not later than Decem¬ 
ber 2, 1953, at 5:30 p. m., e. s. t., request 
the Commission in writing that a hear¬ 
ing be held on such matter, stating the 
nature of his interest, the reason or rea¬ 
sons for such request and the issues, if 
any, of fact or law proposed to be con¬ 
troverted, or he may request that he 
be notified if the Commission should 
order a hearing thereon. Any such re¬ 
quest should be addressed: Secretary, 
Securities and Exchange Commission, 
425 Second Street NW.. Washington 25, 
D. C. At any time after said date, the 
application-declaration, as filed or as 
amended, may be granted and permitted 
to become effective as provided in Rule 
U-23 of the rules and regulations pro¬ 
mulgated under the act, or the Commis¬ 
sion may exempt such transactions as 
Provided in Rules U-20 and U-100 
thereof. 

By the Commission. 

1 seal] Orval L. DuBois, 

Secretary . 

If. R. Doc. 63-9812; Piled, Nov. 20. 1953; 

8:47 a. m.J 


[Pile No. 70-3152] 

North Continent Utilities Corp. 

NOTICE OF PROPOSED LIQUIDATION AND 

DISSOLUTION OF REGISTERED HOLDING 

COMPANY AND PAYMENT OF LIQUIDATING 

DIVIDEND AND ORDER MAKING EFFECTIVE 

DECLARATION REGARDING PROXY MATERIAL 

November 17,1953. 

Notice is hereby given that an appli¬ 
cation-declaration has been filed with 
this Commission pursuant to the Public 
Utility Holding Company Act of 1935 
(“act”) by North Continent Utilities 
Corporation (“North Continent”), a reg¬ 
istered holding company. Applicant- 
declarant has designated sections 11, 
12 (c) and 12 (e) of the act and Rules 
U-23, U-24, U-46 and U-62 promulgated 
thereunder as applicable to the proposed 
transactions. 

Notice is further given that any in¬ 
terested person may, not later than De¬ 
cember 10. 1953, at 5:30 p. m., e. s. t., 
request the Commission in writing that 
a hearing be held on such matter, stat¬ 
ing the reasons for such request, the 
nature of his interest and the issues of 
fact or law raised by said declaration 
which he desires to controvert, or may 
request that he be notified if the Com¬ 
mission should order a hearing thereon. 
Any such request should be addressed: 
Secretary, Securities and Exchange 
Commission. 425 Second Street NW., 
Washington 25. D. C. At any time after 
December 10, 1953, said declaration, as 
filed or as amended, may be granted as 
provided in Rule U-23 of the rules and 
regulations promulgated under the act, 
or the Commission may exempt such 
transactions as provided in Rules U-20 
(a) and U-100 thereof. 

All interested persons are referred to 
said application-declaration which is on 
file in the office of this Commission for 
a statement of the transactions therein 
proposed, which are summarized as 
follows: 

The Commission has heretofore di¬ 
rected North Continent in proceedings 
under section 11 (b) of the act to liqui¬ 
date and dissolve (North Continent 
Utilities Corporation, Pile Nos. 54-74 
and 59-69), and North Continent now 
has one remaining subsidiary. Great 
Northern Gas Company, Ltd., an On¬ 
tario corporation. 

Pursuant to prior authorization of the 
Commission under Rule U-44 (c). North 
Continent, under date of October 20, 
1953, entered into a contract with Al¬ 
berta Consolidated Gas Utilities Limited, 
whereby the latter agreed to purchase 
North Continent’s entire interest in 
Great Northern Gas Company, Limited, 
at a price of $533,639, plus an amount 
equal to interest on certain notes and 
advances from August 1, 1953, to the 
closing date. The closing date is expec¬ 
ted to occur within approximately two 
weeks from the date hereof. After con¬ 
summation of said sale. North Continent 
will have as its sole asset approximately 
$659,000 in cash. Pursuant to section 
275 of the General Corporation Law of 
Delaware, the Board of Directors has 
adopted a resolution to the effect that it 
is advisable and to the best interests of 


the Corporation to dissolve the Corpora¬ 
tion, and has called a special meeting 
of stockholders to be held on December 
15. 1953, to vote on the question of dis¬ 
solution. Proposed proxy solicitation 
material for said meeting has been filed, 
and it is proposed to mail the same im¬ 
mediately after the Commission enters 
its order so authorizing. 

The Board of Directors has also tenta¬ 
tively approved a Plan of Liquidation 
and Dissolution, said Plan providing in 
substance for (1) an initial liquidating 
dividend of $8.50 per share, payable im¬ 
mediately to all holders of capital stock 
of the corporation upon surrender of 
their respective certificates for cancel¬ 
lation, and (2) a further liquidating 
dividend or dividends until all available 
assets shall have been distributed to 
stockholders. The application-declara¬ 
tion states that at the present time it 
is impossible to state definitely in what 
amounts, or at what times, such fur¬ 
ther liquidating dividend or dividends 
may be distributed and that after pay¬ 
ment of the initial liquidating dividend 
of $8.50 per share the corporation will 
have on hand approximately $110,000, 
which (together with such further as¬ 
sets as may accrue to the corporation 
in connection with expiration of rights 
of holders of old securities of the cor¬ 
poration under the Supplemental Plan 
of 1950) is considered by the Board of 
Directors to be an ample reserve for 
all present or future liabilities, includ¬ 
ing taxes for the current year, any pos¬ 
sible deficiency assessments of taxes for 
prior years, fees and expenses in con¬ 
nection with the aforementioned sale of 
Great Northern Gas Company, Limited, 
and fees and expenses of all types which 
may be incurred in completing the dis¬ 
solution program. As and when it can 
be determined definitely that the afore¬ 
said items will not exhaust the entire 
reserved amount, the balance will be 
available to be paid out in a further 
liquidating dividend or dividends. 

Pees and expenses in connection with 
the foregoing transactions are estimated 
at $27,000, including legal fees of $15,000 
to Dallstream, Schiff, Stern & Hardin, 
counsel for North Continent. 

Applicant-declarant requests that the 
application-declaration be granted and 
permitted to become effective forthwith 
upon issuance. 

Applicant-declarant further requests 
that an order be entered permitting use 
of the proxy solicitation material 
promptly after filing thereof, and in ad¬ 
vance of the entry of any final order 
with respect to the other transactions 
herein described; and 

It appearing to the Commission that 
such request may appropriately be 
granted: 

It is ordered. That the declaration re¬ 
garding the proxy solicitation material, 
filed pursuant to Rule U-62, be, and 
hereby is permitted to become effective 
forthwith. 

By the Commission. 

[seal] Orval L. DuBois, 

Secretary . 

[P. R. Doc, 63-9811: Piled, Nov. 20. 1953; 

8:47 a. m.] 
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NOTICES 


INTERSTATE COMMERCE 
COMMISSION 

[4th 8ec. Application 286541 

Iron and Steel Billets, Blooms or Slabs 

Prom Chicago Group and Sterling 

(Rock Palls), III., to Baton Rouge, 

La. 

application for relief 

November 18, 1953. 

The Commission is in receipt of the 
above-entitled and numbered applica¬ 
tion for relief from the long-and-short- 
haul provision of section 4 (1) of the 
Interstate Commerce Act. 

Filed by: F. C. Kratzmeir, Agent, for 
carriers parties to Agent R. G. Raasch’s 
tariff I. C. C. No. 776, pursuant to fourth- 
section order No. 16101. 

Commodities involved: Iron and steel 
billets, blooms or slabs, carloads. 

From: Chicago, Ill., and points 
grouped therewith, and Sterling (Rock 
Falls), HI. 

To: Baton Rouge, La. 

Grounds for relief: Competition with 
rail carriers, circuitous routes, and op¬ 
eration through higher-rated territory. 

Any interested person desiring the 
Commission to hold a healing upon such 
application shall request the Commis¬ 
sion in writing so to do within 15 days 
from the date of this notice. As pro¬ 
vided by the general rules of practice of 
the Commission, Rule 73, persons other 
than applicants should fairly disclose 
their interest, and the position they in¬ 
tend to take at the hearing with respect 
to the application. Otherwise the Com¬ 
mission, in its discretion, may proceed to 
investigate and determine the matters 
involved in such application without fur¬ 
ther or formal hearing. If because of an 
emergency a grant of temporary relief 
is found to be necessary before the 
expiration of the 15-day period, a hear¬ 
ing, upon a request filed within that 
period, may be held subsequently. 

By the Commission. 

[seal] George W. Laird, 

Secretary. 

(F. R. Doc. 53-9833; Filed, Nov. 20. 1953: 

8:52 a. m.J 


[4th Sec. Application 28655] 

Cotton From South Atlantic Ports to 

Alabama, Georgia, North Carolina and 

South Carolina 

application for relief 

November 18, 1953. 

The Commission is in receipt of the 
above-entitled and numbered applica¬ 
tion for relief from the long-and-short- 
haul provision of section 4 (1) of the 
Interstate Commerce Act. 

Filed by: R. E. Boyle, Jr., Agent, for 
carriers parties to schedule listed below. 

Commodities involved: Cotton, car¬ 
loads. 

From: Wilmington, N. C., Savannah 
and Port Wentworth, Ga. (applicable 
on traffic imported from Egypt, Peru or 
India). 


To: Points in Alabama, Georgia, North 
Carolina and South Carolina. 

Grounds for relief: Competition with 
rail carriers, circuitous routes, and com¬ 
petition with motor carriers. 

Schedules filed containing proposed 
rates: C. A. Spaninger, Agent, I. C. C. 
No. 1369, supp. 19. 

Any interested person desiring the 
Commission to hold a hearing upon such 
application shall request the Commission 
in writing so to do within 15 days from 
the date of this notice. As provided 
by the general rules of practice of the 
Commission, Rule 73, persons other than 
applicants should fairly disclose their in¬ 
terest, and the position they intend to 
take at the hearing with respect to the 
application. Otherwise the Commission, 
in its discretion, may proceed to in¬ 
vestigate and determine the matters in¬ 
volved in such application without 
further or formal hearing. If because of 
an emergency a grant of temporary re¬ 
lief is found to be necessary before the 
expiration of the 15-day period, a hear¬ 
ing, upon a request filed within that 
period, may be held subsequently. 

By the Commission. 

[seal] George W. Laird, 

Secretary. 

[F. R. Doc. 53-9834; Filed, Nov. 20, 1953; 

8:52 a. m.J 


[4th Sec. Application 28656] 

Grain From Certain States to 
Louisiana and Arkansas 

application for relief 

November 18, 1953. 

The Commission is in receipt of the 
above-entitled and numbered applica¬ 
tion for relief from the long-and-short- 
haul provision of section 4 (1) of the 
Interstate Commerce Act. 

Filed by: F. C. Kratzmeir. Agent, for 
carriers parties to schedules listed below. 

Commodities involved: Grain, grain 
products and related articles, carloads. 

From: Points in Kansas, Missouri, Ok¬ 
lahoma and Texas. 

To: Points in Arkansas and Louisiana. 

Grounds for relief: Competition with 
rail carriers, circuitous routes, and to 
maintain grouping. 

Schedules filed containing proposed 
rates: F. C. Kratzmeir, Agent, I. C. C. No. 
3940, supp. 30: F. C. Kratzmeir, Agent, 
I. C. C. No. 3829, supp. 29; F. C. Kratz¬ 
meir, Agent, L C. C. No. 3831, supp. 60; 
F. C. Kratzmeir, Agent, I. C. C. No. 3939, 
supp. 39. 

Any interested person desiring the 
Commission to hold a hearing upon such 
application shall request the Commis¬ 
sion in writing so to do within 15 days 
from the date of this notice. As provided 
by the general rules of. practice of the 
Commission, Rule 73, persons other than 
applicants should fairly disclose their 
interest, and the position they intend 
to take at the hearing with respect to the 
application. Otherwise the Commission, 
in its discretion, may proceed to investi¬ 
gate and determine the matters involved 
in such application without further or 


formal hearing. If because of an emer¬ 
gency a grant of temporary relief is 
found to be necessary before the expira¬ 
tion of the 15-day period, a hearing, upon 
a request filed within that period, may 
be held subsequently. 

By the Commission. 

[sealI George W. Laird, 

Secretary. 

|F. R. Doc. 53-9835; Filed. Nov. 20. 1953; 
8:52 a. m.[ 


[4th Sec. Application 28657] 

Grain From^owa. Minnesota. Missouri 

and Nebraska to Texas Ports for 

Export 

application for relief 

November 18, 1953. 

The Commission is in receipt of the 
above-entitled and numbered applica¬ 
tion for relief from the long-and-short- 
haul provision of section 4 (1) of the 
Interstate Commerce Act. 

Filed by: W. J. Prueter, Agent, for car¬ 
riers parties to schedules listed below. 

Commodities involved: Grain, grain 
products, and related articles, carloads. 

From: Points in Iowa, Minnesota, Mis¬ 
souri, and Nebraska. 

To: Houston, Galveston and Texas 
City. Texas, for export 

Grounds for relief: Competition with 
rail carriers, circuitous routes. 

Schedules filed containing proposed 
rates: Chicago and North Western Rail¬ 
way Co., I. C. C. No. 11153, supp. 21; 
Chicago, Burlington & Quincy Railroad 
Co., I. C. C. No. 20396, supp. 5; Chicago 
Great Western Railway Co.. I. C. C. No. 
5605, supp. 8; Chicago, Milwaukee, St. 
Paul & Pacific Railroad Co., I. C. C. No. 
B-7626, supp. 17; Chicago, Rock Island 
and Pacific Railroad Co., I. C. C. No. 
C-13415, supp. 14; Wabash Railroad 
Co., I. C. C. No. 7548. supp. 38; Union 
Pacific Railroad Co., L C. C. No. 5130, 
supp. 29. 

Any interested person desiring the 
Commission to hold a hearing upon such 
application shall request the Commission 
in writing so to do within 15 days from 
the date of this notice. As provided by 
the general rules of practice of the Com¬ 
mission, Rule 73, persons other than ap¬ 
plicants should fairly disclose their inter¬ 
est, and the position they intend to take 
at the hearing with respect to the appli¬ 
cation. Otherwise the Commission, in 
its discretion, may proceed to investigate 
and determine the matters involved in 
such application without further or for¬ 
mal hearing. If because of an emer¬ 
gency a grant of temporary relief is 
found to be necessary before the expira¬ 
tion of the 15-day period, a hearing, 
upon a request filed within that period, 
may be held subsequently. 

By the Commission. 

[seal] George W. Laird, 

Secretary. 

IF. R. Doc. 53-9836; Filed, Nov. 20, 1953; 

8:52 a. m.j 









